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New spirit soars In 
Mid-America’s proud old city 


T. LOUIS 


By ROBERT PAUL JORDAN 


Photographs by BRUCE DALE 
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E DROVE WEST from the river throudch 

the choked streets of downtown ot. Laois 

making slow beadway—slhoiwer even than the 

pondervus bAtmes creeping upstream against the Mis- 

sssippl's strong current Soon after we crossecl buss 
Twelfth Boulevard, the scene suddenly changed 

Before us lay aawasteland, Avast expanse of desoiir- 








leart at the 
metropolis, My newspapernain Pnenc stopped his cur 
andl waved ouithe window, pleased at the destruction 

“We're taking St. Louis apart and putting it together 
tain.” he said surveving the debris. “This,” he added, 


tion: block after block of rubble in the 





“is — Greek improvement over what used to be here. - 

[ shook my head, awecl. [ remembered the smoke- 
stained ald nver town fondly from World War UH days, 
a haven to me and thousands of other servicemen on 
weekend passes from nelrby basee. Now, lifter more 
than 20 years, | had returned to a St Lous | never 
knew. Moving about the central business. section, | 
concluded that its most striking aspect incleed was the 
cr-t-runch of the wrecking crew's steel “headache 
ball.” Wherever [ looked, it was smashing the ribs of 
weary hotels, grimy Warehouses, sapging tenements 

nd now we found ourselves in @& greal swath ol 


Moderm-lay flag and medieval king symbolize St. Lents, 
whose name honors France's Crucader Louie DX. Adopted 
last year, the flag feutures o fleur-de-lis on rippling lines 
representing the mening Misassipg aml Missourl Kivers 
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became one af the finest and most important 
cities of the worlel. But at the very summit of 
her glory, the blight that was to deface doxens 
of American cities also struck St. Louis. The 
incredible vitality of this proud Queen of Midl- 
America began to erode... 

"You faced a hard choice,” the Presicent 
continued, “and you made it. The people of 
St. Louis chose. progress—not decay, A new 
spirit of St. Louis was born. And today, you 
look forward to the future with new pride 
und new confidence.” 

| can offer o personal illustration of what 
President Johnson meant. Visiting the city 
not long age, | stayed atthe new Downtowner 
Motor Inn, at the bustling intersection of 
Twelfth and Washington. Completed last 
year, the inn covered a deep hole in the 
ground that had been there more than 30 
Vvears, the evesore reminder of a long-aban- 
doned office-building project 

The President's words pointed out that the 
key to present and future St. Louls is to be 
found im the city’s unique history, Today's 
metropolis is built on its vesterdays 

Before the white man came, this wae just 
one more wooded bluff along the Mississippi 
River. Then, in 1762, the French governor 
uf Louisiana franchised the New Orleans 
firm of Maxent, Laclede & Company to trade 
in furs with Indian tribes far up the Missis- 
sip une Missourt Rivers: 


Choice of Stte Assures Greatness 


Pierre Laclede Liguest (familiarly called 
Lacléde) went upriver to select a site for a 


fur-trading post. He found it near the meeting 


of the two mighty streams. It lay about mid- 
way along the length of the Mississippi, 1,049 
miles north of New Orleans as the river me- 
anders today. Lacltde named it after King 
Louis EX. of France, patron saint of the thes- 
reigning monarch, Louis AV, 

On February 14, 174, Auguste Chouteau, 
Lacléde’s 14-year-old aide, stepped ashore 
there to set men building the first rude huts. 
Thus began what was to become the guteway 
to the rich and beckoning Innd beyond the 
Mississippi. and to all the tomorrows thal 
made the United States what it is today. (See 
“So Long, St. Louis, We're Heading West,” by 
William C Everhart, beginning on page 643.) 
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In 1804, « thousand or so people were liv- 
ing in St. Louis. That was the year Meriweth- 
er Lewis and William Clark outhtted an ex- 
pedition there and headed up the Missouri 
to determine for President Jefferson what his 
new Louisiana Purchase amounted ta.* From 
this newly acquired wilderness would be shiced 
six states and parts of 11 others. The United 
States paid France 24s cents an acre for it 

Indian, trapper, explorer, trader, riverman, 
gold «seeker, adventurer, soldier, sodbuster, 
cilroacder—all passed through St. Louis in 
their time. Frenchman, Spaniard, Yankee, 
Inshman, German, Negro, Pole, Italian—all 
came seeking a better life, and many stayed. 


World's Fair Marked Gity's Peak 


St. Louls bawsted more than 300,000 resi- 
dents by 1870, making it the Nation's third 
largest city after New York and Philadelphia 
In 1904, this water and rail terminus, this 
thriving trading post, celebrated its well-being 
in a splendid world's fair, the famed Lousiana 
Purchase Exposition. 

Perhaps St.Louis rested on its taurels after 
that, Capital investments dropped off; major 
improvements were few, In a 12-year period 
as thayor, ending last spring, Raymond R. 
Tucker spearheaded the city’s comeback. He 
was still in office when [called at City Hall. a 
salmon-brick and pink-granite edifice with 
carved gables and Renaissance roofs, modeled 
after the Hétel de Ville, Paris’s city hall, 

“One of the greatest changes I've seen,” the 
silver-haired official told me, “ts the interest 
people ane showing in the city’s revitalization 
—whether for or ogainst it, Take my own 
case, I'm a native of St. Lowis. I live half a 
mile from where | was born, [ve lived in the 
came house for more than half a centurs—in 
an area my own Planning Commission now 
culls blichted. I don't agree.” 

In a changing citvlike St. Louis, itis natural 
that disagreements should arise. Many a St. 
Louisan deplores the extendive tearing down 
and rebuilding. But at least the city’s pleasant 
Old World flavor lingers. You'll bump into a 
lot of Poles along Cass Avenue, on the north 
side; you'll find the Gallaghers, Murphys, and 
() Briens in the nearby “Kerry Patch” section, 

*GEoGRArHtee writer Ralph Gray told of “Following 
the Trall af Lewis and Clark” in the June, 1054, bese 


“Meeting of the Waters,” Aloe. Mlaza’s famous fountain group, welcomes travelers at 
Union Station. Bronre fiyures by the late Carl Milles, Swedish-American sculptor, sym- 
betive the flowing together of the Mississipp and Missourl Rivers. 
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Half train, half Ferns wheel, an cleyutor 
will lift sightseers fo the Gateway Arch’s 
Clservation room of the apes, TSfeet higher 
[han the Woshineton Monument (drawing 
ith Departing from wiederurouned loading 
Zones. citht-car trains ineach lee will change 
Course 145 degrees on their way to the top: 
Hulalizing metors, will totale capsules, keep 
ing passengers level 

In the painting belw, capsules hang by 
rilroad-spe wheelk from chanmeled tracks 
While rederstoke seatsin fivc-pussengercors 
Heginning its ascent, train curves skvward 
ti dart op the arching lee The unique con 
vevainee Will tranaport a maximum of £40) 
VIMtors an hour 
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First step: cigwing toundatian Ll penetrate to 
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Milky misty of early inorning enfold the feet of the growing monument. In the distance, 


iwo points. [t is structurally the soundest 
arch of all, in which the thrust pisses down- 
ward through the legs and ts absorbed by the 
foundations: 

1 watched men put the monument together 
much as achild builds with blacks 12-lont- 
high secliine were hoisted one on top of an 
other and welded together: “Cnn a fob this big 
the welds bive to be perfect.” a young engi 
neerat the site tolehime, “We X-ray every one,” 


Visitors Will Speed Aloft in Capsules 


St. Lowsans are net reluctant to poke fin 
ut the huge arch—the “stupendows hairpin,” 
some call it. The “VYankee ler” is the north 
one. of course, and the “Rebel lee” is the 
south, “Fhevill never get them to jain at 
the top. T heard one sidewalk superintend- 
ent predict direly, crossing his forehngers bi 





way of illustration, Happily, he wis wrong 

When the orch opens early in 1966, visi- 
tors will ride either of the novel passenger 
trains jane in cach leg) to the 65-foot-long 
observation room at the top 

From the top you'll be able to look mast 44 
miles across the [lines prairie, taking in al 
i glance the turbicl Mississippi, the freignt 
yares und grain elevators of Bast St. Leuis, 
and the spewing smokestacks of incustry— 
steclworks, chemical complexics, oil refinerics, 
meat-packing houses, and generating plants 
Looking westward uweross the gentle Missouri 
hills, the craggy city and suburbia bevond 
will Hl the eve 

And beneath the arch, underground, will 
be a large Visitor Center. The center will 
feature an extensive Museum of Westware 
Expansion, sul to be constructed 


President Johnson willbe invited ta cecicate 
the JeHerson National Expansion Memorial 
Hest year, possthly in the sprig. And by elec 
cotlion time, the new St Louis growing wp 
around it will be clearly visible 

But the old St. Louis will Uwe on in. its 
midist. Gin the memorial grounds, for instance, 
atariis the Basilicnof S1. Louis, King of France 

-the Old Cathedral, Conipleted in 1334 on 
the church block designated by Laclede, this 
venerable cut-stone building still echoes to 
Viasses nd weeldings 

A block west rises the white cruciform Old 
Courthouse, an outstanding example of Greck 
Revival architecture. Begun in 1839, its 12s- 
ton cast-iron dome towers nearly 200 feet: 
steamboaters used it us a landmark. Through 
is halls strode men like Ulysses S. Grant, 
Thomas Hart Benton, Henry Clov, 
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arches of MacArthur Bridge undulate across the horizon like the humps of a roller coaster, 


A litth more than a century ago, sluvec 
were abetioned on its cost steps. In one of its 
courtrooms. in 1647, Dred Scott's rieht to be 
a free man was first pleaded: a decade later 
the United States Supreme Court ruled that 
he wae <till a slave. and America heard the 
distant drums of civil war 

Long the city’s main meeting place, the Old 
Courthouse quartered: Union soldiers during 
the war. Divided! in sympathies at the outset, 
St, Lows became a Unien «tronchale 

Teday the gracious old huilding ts both 
museum and heacyuarters of the Jefferson 
National Expansion Memorial, When I visit- 
ed Superintendent LeRoy RK. Brown in his 
aeconmd-toor corner ottice, he led me to wwin- 
dow, We looked out al the tract and its shining 
Mmuonwmentl 

“What is happening here,” he began, “is 


617 


Wimost unbelevable We estimate that threw 
mon wellors & vear will be arthiring- the 
nemoriat And the ole riverfront.” the i 
spoken official added, “ts gotne to be ote 


[he fret landscapes in the countrs 


Mong the site’s west boundary, T watched 
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displaying on’ of the world’s most compre 


hensive collections of jOCoMmMOUVes, DUSES, CAT 
ages. and other vehicles 
cutdoor transport 


| had alrendly «een CMs 


disniay at Hs St Lows Conny site [ ett 
lasted a horde of small bovs to sit ot the con 


trals af one ol the larcest steam locomotive 


ever built—more than 130 feer long 


Vitality Heturns to City « Heart 


Ve hve all drastic urban sureerv? Th 


keen the city vital, and to altroct 


Lis 


hoth ie 


and industry, the cites lenders told me. In 


LOS the cenevu= counted & cits population iil 


Tey Ue 


today it has clropped to 711,000 











‘But the dav of the headache brall w ust 


about over,” declared the city’s new mayor, 


14 enrold Aol. Cervantes, a huindsome, out- 


spoken former businesemin. Soon after his 
election, | went to City Hall to visit him. “Peo 


ole arte beginning to move back into the cits 
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St. Louis: New Spint Soars in a Proud Old City (23 


exhibits, chorales, ballet, and the Nation's 
esconch oldest svmphony orchestra after the 
Sew York Philharmonic, [ sat enthralled one 
night in Kiel Auditorium, enjoving a svim- 
phony with o couple of thousand others in 
the Alusic Aall. Hevond the sti, out of sight 
rind sound tn adiacent Kucl Arena, thousands 
more &t. Loutsans velled for their professional 
basketball team, the Hawks. 

| doubt Wo any town follows sports more 
avicly than St. Louis Mention the foothull 
or baseball (ordinals, the Hawks, ar the 
hockey Braves, and vou've gol m conversié- 
tion—and possibly an argument. The St 
Lousins No. 1 St. Lovisean, native son of 
acloptec in't the late poet ToS. Eliot or even 
Charles A. Lindbergh, He is the Cardinals’ 
recently retired star batter, “Stan the Man" 
Wusial | pate 6359) 


Old Mian River Has Ups and Downs 


Remarkable for inconsistency 1 the mighty 
Mississippi iiself. During my visit early in 
104. the river hod remamed so low for so 
long—a total of 130 low-water cays—that i 
set 7) 24-Vear record. Harpes slic alone halt 
empty, huthtened to a tive-foot draft to avoid 
dragging the bottom. A mine-foot depth is 
minimum for most fully loacled barges 

When [returned list spring. the mver hid 
rampaved through Minnesota, lowa, and I 
linois. and swelled to within five feet of flood 
stage at St. Louls, cavering the granite cob- 
hlectones of the wide levee 

Lt duck one dav.in a& colel rain, | bocce 
the most powerful river towboat inthe worid, 
hound out of St. Lourtor New OF 











rans with 
a care, af asbestos pipe, corn, and sovbeans 

She wae Federal Baree Lines’ MOV. Cntted 
Steftes, atl her four ciesel engines could ce 
velop 9,000 horsepower She could easily pro 
pel 40) Deere Carving 440,000 tons of cares 
equal to the payload of a thousand rmilroad 
freteht cars—niaking L2 miles an hour with 
the current, or five ogame it. This top, we 
would push 26 burtes. Qlur lowed, stall caller 
no “tow” even thoweh it's pushed, spread 215 
feet wide and u little less than a quarter of a 
mile long—a Aotilla more thin six acres in 
sive, lashed together with steel] cables 

1 staud in the pilothowse:, peering mite the 
murky meht. In front of me, Capt. David C 
Stein teached overhead und pulled a line, 
Sou THLnNE three hlawts like EEE GPL Liner =, 
unt! Wwe churned downstream inte i nasty 
ran scpunal| 








Driving four «spirited horses, civic leader 
Auzust A: Busch, Jr. gives his wife, son 
Anidtew, ane friends a ride around Goran's 
Form, his cxtute south of St) Louis, Comeri- 
on Dnainy Rave. smoking o pipe, <i behined 
Maintained bye Anheteer-Busch 2s a tour 
uttrachion, the estate features a wildlife sanc- 
tuary, roo, and Ulysses S, Grant's log cabin 
his Alissouri- farm home franc 1R5f te PRSS 


Cooling of in Forest Pork, Washinetur 
Liniversity art student Sandy Kosenfeld 
wittes deroada the pont of a waterfall. The 


| J30-cre neirention area, one of the largest 
riiy parks bn the Svatven, bell tlie 104 Loo 
una Porchase Exposition 
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\rdoent Romeo woos demure Juliet | 





aa it appears over St. Louis. The 
McDonnell Planetarium’s projector 


(center), operated from the console ' 
af right, can show star positions at 

any point in time and from any 

place on earth. Here Polaris, the Sires oe 
North Star, indicates the city's latitude . 


hy its position on the calibrated 
meridian at upper right—38 degrees 
38 minutes above the horizon. 






Dotted line tracea the sun's apparent 
path among the stars as seen from | 
the orbiting earth. In foreground, i / 
the rising sun casts a fiery glow. ; i / 
To make this montage, Bruce Dale _ tf 
aimed a Fisheye lens through a 
hale in the top of the inner dome. 
A four-hour exposure produced the 
star spectacular but left the 
spectator area black. Then, during 
a regular showing, a fwo-second 
exposure filled in the details. 


CEeTACHMOMES AND EORSCRRORE 
(PCLOW) OY BRUCE OLE ) 0.5. 





LIKE A SPACECRAFT newly landed 
on earth, McDonnell Planetarium 
crowns a hill in Forest Park. The 
floodlighted hyperbolic curves of 
architect Gyo Obata's design seem 
to reach out to the universe itself. 
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\ superiative passer, he lect the 
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hiteen epasnns for p 
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tiem, -sbiselias 
Pyitker- 


Lert i Hiver=iti 


stem toonterence in: | od 


brent Lraruc . |: 


[ deburkedl from (sited States at the con- 
uence of the Mi sisStropi and Ohio Rivers 
stepping sshore on the muddy [llmorm bank 
at (aire (preancunced Kay-rol T concht 
ext chan 


BH ie : i ‘ 
boarded S&S Admoral, the 
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W hite- 
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VES, Was my fest 
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most of fis 75 
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L arr 


lrows ons yallroorm 





She rides <n 
smoothly that lot Nee con Leven Kraw 
they've leit the 

(in a clear night ei en the band plays the 
Diges oF 


[ 1 F x | — } ; 
= ADO {eet jong and SO! feet wiele 


rigtine, the binneciacied etiptiin 
likes to recall the old-time excursion steamers 
he kKoew und the musicians who broweht jasz 
upthe nver on them from New Orleans. Boots 
like the old /.5, (owned by his father, John 
streckius), with pianist Fate Marable strug 
wiser its whieh he dic: ane 
trumpet <o 
‘Aeel and strong that wou could fear him in 
Wissour and Uhinor both, on asummer night 

Back on the levee, | thanked Captain 
Streckfus strollecl to the | 
Cammerte, a ten-minute transition back into 
President Alove P. Ruawi 
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mihi Lh 
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hinwing his 
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| caugis Armstrong 
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estically meocle 
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a greater transition fo 
far less time 

“St Louis has come a long wav from the fur 
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ity has a brilliant future 


irivier, from SLemLy) 
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Muiking space 


We re 


St louis Backed Lindbergh's Flight 


found, the metropolis iw reach 

iri Ol the Wav tothe moon. At the McDonnell 
Vircraf ndjoming Lambert-St 
Laws Municipal Airport, men ore building 
the two-seat Gemini spaceships, (3-in all. The 
Lneliaedl States hopes to land astronauts on the 
: experience afc 
now ledve gained In the Gemint program 
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fastest milttary airplanes in the world—the 
fatrel Phontom HW. The United States Nave 
Att Force, and Viarine Corps use ot hor vricis 
missions: interceptor, fizhter-bomber, recon 
nssoce Tpage 642) 
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or the making of fine shoes forwomen. julia of fnendship bere (han in test cities Wiis sine 
(i. Samuels, president, had o ready answe! | agree. | founel it that nievht. for instances 
We roll with it," he said. “Seasonilchanges just two fAoore below Mr. Mavs office, 
naiy come switly, but fashion realy oes 14 Famous-Barrs Toth annual Childrens Art 
rele Che nointed shoe that laches wear ti Hazvgar. [t was hear miming. to realize tha 
lays much ithe what they wore the 1920%s, peariy 10000 persons had chonmted 315 @ cou- 
ey Ut it has gotten more PoOantedd, mn nle to attend this benefit preview, which di 
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ling swirling knee-deep about us when we 
emermed croveily fram our tents for reveille 

Like old soldiers, olel camperounrls just 
fade uwav, Declared surplus in 1946, Jeffer 
Son Barracks ow partly state-owned, part 
ly a St Louis County historical park. Tis 
brick PME arte Ts buiicings «tuned forlorn, 
itl the picrade vround les fallow where once 
lsaw. miny a tender voune recruit keel over 
in the couch Joly hea 


®t Place for Daniel Boone 


f minted iy Car weet trom the evict Ary 
peel, to inspect more of the heehive named 
St Louis Sint — lined te pay my Pespects Lo 
Doamel Boone, Den'l ane Virs, Boone <ettlee 
in loo in wht = now St Chandes Counts. 
part of the metropolis. (in the gentle slope at 
the Femme Gsave Valley, be helped his son 





‘athan build a commocious Himettane home 
with porthole in its 40-inch walls. There the 
frrontiersmuan died in 18270 at the aoe of Sf 

Lieine al ihe old] home ond its wide. tree 
bordered walley, I recalled] Dantel Roone's 
ishikhe iit Crew chs Ha virtata let ricit lie itd call 
hap now, D thowht 

I returned to the city on the Daniel Boone 
Expressway, termed “the longest pourking lot 
in the world” by totems caught in its le 
ups Presently, at the west end of Mill Creek 
Valles, f spotted the construction work ai St 
Louis Universtty's 22-gere site then 

Ser ik ha lcings iLIEe CLslnivt Fae hit lane 
Which thes (us) across Grand Boulevard from 
Ihe university s extting: campus: Part of a 
S545 ,0000,000 expansion program, the pried 

irovirineg mew classrooms, lnhoratories. 

incl the Busch Memorial Student Center The 
university tims: more than [0,000 stuclents 
now: ibexpect= 16,000 within a decade 

lo the northwest | came on one of the mast 
UNS LW mente anes in the United State 

Ceaslivht Square. Some 35 night clubs ane 
festuurants, most of them decked out in turn 
m-the-century trappings, are distnibuted ove 
a three-block area: inter: erst] Gre WuUMmMerous 
antique shops. With flickering gas streetlamps 
behing the wav, | almost expected horse- 
drawn carriaies to roll post (onwes 624-5) 

Gaslight Square attuined its clevance after 
n tornade almost demolished jt mn February. 

no, As Gutldings were replaced, owners in 
taller? fine worl PeLnehine, chandeliers, iron 
Work, and ofher items salvaged from old town 


houses being muted in. Mall Creek Valles 


“Cihnce this binlding wae oe cirrage hose.” 


sud quct youne Jack Neuminws we listenec| 
to folk music in his dimly lit Jacks:or Better 
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Spring rain dampens spirits of soung 


equPsinenie, a participant in the Bridlespus 


Hunt Chuib’s horse show. Proceeds from the 
PA att all St. Laws charities and 
civic work 
heceon in PY2S bw the late Agomst A 

Hyse hi =r, the club lists TLL Pe eat 
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iwict & Week; ofruonally they Pace tee 
40,000 giehe= of fare arc woodland Now 

[on ff rw legit eae mn kenriels, thet 
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myoreites bead the Central Methodist (ol 
cre bard of Fayette, Missown, during the 
all-time shaw a a St, Louis Cardinals pro 
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clish Lien it DeECaMme A Machine snHop 

a CV Pe) Lae ancl nelly wore filled 
the small room Elsewhere on Gaslight 
Square, trollers could bear fine ragtime fuane 
spilling aut into the street 

The Nero long aro mide his mark on 
SE Lao with hes music. Baetine pind Moy 
ered there before this century began The 
world has been singing “Sl! iis belies 
knee 1914, when the late WoC Handy wrote 
the song. Twenty-five venr? page, St Louis 
iid a Neer population of abaut 14 percent; 
cHchie’s it has-crown to about 30 Rrrcen| 

Cas mht tte and eood food have long 
been hallmarks Lhe oleh nver low Tt, Dek in 
(KS at faroerd Paust’s Restaurant and Oyster 
Howe downtown, vou could get the best steak 
on the menu—“Filet Choteaubrianed ala Pon 
senne —tor =1.60 (wath mushrooms, S241) 
Viavoe VOU Srrived: a Poust sin vour carriage 
mi be Po Tote i ati cE tall 

Piast 's Ab anshed. Vow can still tick a 


hiwouwerk. i] vou hurr 
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tere are tune streetcars left, all on one lin 
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| guess the one thing that stays the same in 
this changing city is the wav vu TENCE oT ' — 
: Stan the Man” Musial, retired St Low 
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Explorer, gold seeker, sodbuster surge through the 
eateway ta the plains, and artists follow, recording 
the slash and sweep of westward expansion 








t. Louis. 
Heading \ 


By WILLIAM C. EVERHART 


Chief, Viator Servier, idornal Pork Service 


ae |HE MAIESTIC RISE of ourcty is morally certain; 
the causes of ite prespenty are inscribed upon the very 
face of the Earth, ancl are ws permanent a5 the founeds- 
tinns of the soil ancl the sources of the Mississippi,” pro- 
claimed the first mavor of St. Louis, Or. William Carr Lane, 
in the 1820°s 
More than fiftv vears earlier the Father of Waters hod 
brourht St Louis its founders. Hut it was the Missoun Kiv- 
tT, emptving into the Miscissippi 15 miles north of the city, 
that mide St. Lows o headland of empire from which a 
youn? Nation looker] west 
At first, only the red mon knew where the Missouri—Big 
Muddy—fowecd. No white man knew how many mountain 
ranges stood] between its uttermost source and the Pacific 
Ocean. Noone Knew the temper of the land it cut of what 
riches lay bevond its shores, But there were caring men to 
nd cot—and they come, harvesting the furs, fichting the 
Indians, farming the volleys, setting countless railroad thes, 
and carving the trauns-Mississippi West into 22 new states 
As the West opened, St Louis built and grew, and by 
1246 the Missouri city sat snug and prosperous on the river 
front. Henry Lewis painted steamboats nugzling the wharves 
along the levee. Beyond them, fur company warehouses lic 
packed with the redolent wealth of prairie lnir and mown- 
tain den The spired cathedral (far left) and domed ‘court- 
house break the skvline—only londmarks remaining in the 
nverside orea where the Gateway Arch rises today (pages 
618-10). Prepanne to cross the nver, emigrant® piuse to 
glorv¥ in Lie wien of this city in the wilderness: 
* ke euAnee 
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City starts as trading post 
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| ihe tvs fame was establehed 


St. Louis was the jumping-alf polit for the pioneers. Fexplorer 
euch as Zebulon M: Pike und Jederliah >. Smith owthitted here fini 
expeditions to peaks; rivers, anc posses that were not vel on an 
map. Street corners and taverns échoed to the babel of E tie} 
French, Soomsh, am] a dozen Iachin tonmues: Fur was the sub 
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ect —usually beaver, ‘itliace glossy pelt supplied material for the 
gentleman's top fiat of the cis 

Tracking the beaver to his remate haunts, the deerskin-cladl 

mountain men"—who wouldn't have been caught dead in bea 
et hot—errecrossed the Weet. showing the wav fer wold honters 
ranchers;and sodbusters 

From St. Lous; trails fanned out across the wirst [HEITE ane 
mountains to the Pactiec (mane, below), Fora century and more 
the city wae a funnel for a Nation pursuing its “mantlest dectiny” 

a phrase first weed in |RSS by John Loy Sullvari eclitir of the 
Oeomoactatiic Kewew, when he propounded that the United States 
should “overspread the continent allotted by Providence for the 
free developrpent of our yearly multiplying millions.” 

Every man would have “Kiwm! Room to turn round tn. th 
breathe and be free,” shouted pice Toa uin Miller, Asker) whist 
he sourht tn the Sew World, Swiss mmmicrant John Aggeustue 
Sutter replied that he wanted to live in total wilderness, “where 
[ shoulcl be absolute mastet 

The national uree to trove wel was a powertul thine—and 
tremendous inspiration. for artists and writers, Rosemary yunel 
Stephen. Vincent Benet summed it up in four lines 


Phe comards mever shorted and We weak died on the road 
ind al across tae continent ine endless campfhres giownd 
We'd taken jand and selticd—Dyl ao traveler ported by 
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WINNING THE WEST: Alter Prestdent, Jefferson mace the FAMING THE MEST: iy the atepp of fe tre! Daerd, tages 
louriiane Purchace in (a7, « iplarers and erugrants eet Beards and pery der cacred the mad, [hen care Perengra eirea drat 
dong reer and Indian pathy fo the Pacific gost, Si fram ratroady—preciom and farting finda with nelatves and market 
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Sacagawea helps open a continent 


HPCE ORSECT OF YOUR Mission,’ President Thomas Jefferson in- 
Ageia Capt. Meriwether Lewis, “is to explore the Missouri river, 
& such principal stream of it. as... muy offer the most direct & practi- 
cable water communication across this continent, for the purposes of 
commerce.” Lewis and his co-leader William Clark were veteran <nol- 
ders and Indian fighters; both were incomparable woodsmen, The 
President hal picked the hest men known for his pet praject 

In May, 1804, the explorers shoved off from camp near the mouth of 
the Missouri. Winter found them 1,600 miles upriver at Fort Manclan. 
There a Shoshoni squaw, Sacagawea, joined them: and acted more a: 
an intermedhary with the Indians than as-a guide. Her tribe was to 
supply horses that Lewis branded with his iron (below), 

A muijor purpose of the journey was to estublish cordial relations 
with the [nedians. In the engraving, Lewis makes a speech of friendship 
“which became monotonously familiar ws the expedition counciled 
with one tribe after another,” according to Patrick Gass) one of Lewis's 
sergeants. At such gatherings Indian chiefs received Jefferson peace 
medals, workers in 1899 uncovered the one shown here (obverse and 
reverse) While building the Northern Pacific Railroad. 
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Raney head, Lewis encountered oa band 
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Last days of the 
red man’s reign 


TQEFORE the white man ob- 
LD jiterated the color and ex 
citement of the West ae the 
Indian knew it, artist (George 
Catlin dedicated a part of hix 
life “to use my ark.. cin rescu- 
Ing fram oblivion the jooks wand 
customs of the vanishing races 
of native man in America” 
Lhe Incian was doomec. His 
dangerous but free-roving life. 
the buffalo he fed opon, the 
nearly trackless aspect of the 
land—all would disappear. Hut 
Cathin’s record remains 
Spacious tepecs loom behtne 
Sioux Warriors feasting twa 
representatives of John Jacob 
Astor's American Fur Compa- 
oy, together with [nda aypent 
John F. A; Sanford anc the 
urtiet. Chief One Horn says to 
Minior Sanilord: “Aly father 
we offer you toclay, nol. the hest 














rece Serth Aumepa die f eiPiabiia i A? GUHREE Ee 


we have... but we gee vou sour hearts in 
this feast and the Great Spirit will seal 
our Iriendship. | huve no more to say” 

Buffalo —toocl, clothing, und howsine to the 
Indian—roamient the plains in vist herds that 
stretched from horizon to horizon, The artist 
punted his small skiff beleaguered bv butfalo 
on the Missoun River (left). Migratinw herds 
erassed Lhe upper waters of the Missouri each 
epring, many drowning One such CrOSSIE 
was Called Stinking Water by the Indians who 
hal been derced to abancoan their campsite 
becuuse of the large number of buffalo mired 
in the mised 

Cnhappy faces of oniooking Manan war 
riors (above) reveal their fear that bad luck 
Must certuiniy (descencdoon anyone, even i 
chtel, whe posed for an artist and allowed 
his body and soul to be put in such form 

For four veors (reorge Catlin roamed the 
West, often employing a “feld-sketch” style— 
a kind of pictorial shorthand quickly ormasping 
essential details af a scene. The Smithsonian 
Institution preserves more than 400 of his 
pauntings ond drawings 
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Boist 


erous rendezvous — 
climax to a year’s toll 


Ly: AND NLGHT, month afterimanth, moun 
lain men treed with incredible clanger 


and hardship. Gnce a year they claimed their 
rewiri—cash wind supplies trom the sale of 
their pelts, transacted ata summer gathering 
known 24 the renderyous, Above, 
Shoshoni warriors puracde in honor of Sir Wil 
liam Drummond Stewart at the [837 Green 
River rendezvous. A Scottish nobleman. ane 
acventurer who loved western life, he en 
gaged Alfred Jacob Miller, a Baltimore 
to paint these scenes for his « sp he Sacest ariel, 
Che rendesvous of o predetermined pliuce 

In present-day Wyoming. Utah, or Idaho tas 
biese' serail to a tmeiteval for “It wea 
place of buving, selling, cheating, 
abitie arti ree! 


Lrg cheating 


ace Fai 


artist 
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Gliss Clelond in Tis Reckless Breed of Men 

John Colter, member of the Lewis and 
Clark Rxpecttton, belped start the infant fur 
to St. Coulis, he 


trace. Iostead of returning 


Joseph Dixon 
andl Forest Aiaunhktock—o pur of Dhinos trape 
heating up the Missour. He woided 
them to rich beaver streams in the far moun- 
the first of the legendary 
dobre) Whose fevehay laste 


duavedin the wiltlemess, joining 
pers 
tains, They becume 
Moewntain mere 
from IR25 to | RAG 

Lipon the skillful setting 
the success of the vear’s work: Trappers put 
them out at dusk, in ereal paige 
net) Cine mountiin man explained that 
to let too mais naw 


“if Lia fs Cle penched! 
Secrecy 


wee mot foo) molics 
where he intends to set Ais ti ips 
Low bifinio provided plentitul camp fire 
Artist Miller cotches the moment (nght) when 
“hump and boss bailina kettle, cracked mear- 
Hungry trappers in fire 
uWwalt the reps 


row Domes sprle 
blackened] elkskina 











Way stop on 
the Oregon Trail 


TORT LARAMIE LOOMED UP “ol a quucdran- 
Bar form,” wrote artist Alfred Jacob Mil- 
ler, ‘ort lh block houses at cliameonal Come; to 
sweep the fronts in case of attack The In: 
liane encamp in great numbers here 3 or 4 
times avear, bringing peltres to be exe hand 
for dry goods: tobacco, beads and alcohal,” 
Miller painted the only kKoown pictures of the 
oil tort 

Pwo St. Louis fur traders, Robert Campbel 
and Willium Sublette, built the rode ctuce! 
on the Oregon Trail in, 1834. En route ton 
rendezvous—at Hams Fork in what now 
enuth western Vi vomune—thes jaek aed 








at the 
conhuence of the North Platte und Laramic 
Rivers ancl threw op their hand-bewn log 
fortress, naming it Fort William 

The American Fur Company bought the 
stockade in 1836 and five veor= later rebuilt 
it of adobe, Although rechnstened Fort John, 
the fur-trade center came to be known us Fort 
Lame. Phe United States Geovernment jic- 
quired! the site in 1849, pnd it became the 
Chregon Trails most famous stopover point, o 
dation for Pony Express and Overland Stage 
as Well as a militarm posi 

Such bases. toeether with the annual ren- 
dezvous itell. provided the frontiers meager 
eociil life. To them fowed the wares af the 
East Every spring. long pack trams—iand 
wagons in later years—lelt St. Louis for posts 
like Fort Laramie 

[In “Fur Traders’ Caravin Leaving St. Louis 
(1840), William Henry Jackson, a painter and 
Hioneer photographer of the West, shows. a 
heavily laden party as it snakes out of the city 
(eft), Jackson himself crossed the plains in 
[#66 as a wieton-Lrain bullwhacket 

Trains consisted. of 200 of more mules ane 
horses pulling waders burdened with trace 
Poids representing the commerce of the globe 
There were beaver traps from Englancl, mir- 
rors from Ciermany, brightly colored beads 
from [taly, calicoes from France, cunpowder 
fromthe Dw Pont works in Dehwware. and the 














famous Hawken plains rifles from the shop in 
St. Laws. During Sam Hawken’'s lifetime, his 
nane stamped ona rifle was the equivalent 
of “steriing” on silver 

Cipecolher tiem of transport Hudked larve 
fat caake of whiskey shrewdly included by 
the fur companies to mocrease the prohts ol 
roading with mountain men and Indians. 
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Tragedy spurs Congress 


AFTER THE EXPLORERS and trappers cam 
the missionaries, eager to conven thi 


Siete pred nui to Christianity in PaaG, le 


by MWiarcus and Narcissa Whitman, a small 


mirty af misshandries poinecl a fur carayvat 
leaving St Louwls. Mre. Whitman anc anothe 
wife inthe group, Eliza Spalding, became thi 


hrst White women to cross the continent, Af 
Wanlatpu, “Place of Rye Grass, near today: 
vA 1 | a! llay 4, ie cea, Gee Vhitmans ly 
vin thet almost homeless tik of teaching thi 
Cavise to five up noniadic wavs, farm by im 
vition, are Lea pal the Cheietian faith 

Ln enicemic of measles broke out among 
the Indians in 1847. Many were nursed bv the 
mission, Chinking the missongries wert 
cerers Who had deliberately made them 1 
the Inchans gttacked in.a frenev. Wild-evec 
Tomuhos (above) brings his tomahawk down 
unon Marcos Whitmans head The Credo 


4 | ur , t = my 
Flistarical Soctery preserves the actual weap 
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‘, fer the cos wa atrikk. 4 ie [ bey 
run amuck, killing Dr. Whitman's wile and 
ther members of the Presb vleriin mission 
Lie tragedy spurred tonegress ta create thi 
irezon cLerrtory in TS48, bringing: settler 
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Long trail to Santa Fe and fortune 


HOUGH DONG NEGLECTED bY >pan hi SULOTILV Ly cps 


| Fant Vier oO  yiv. “onta Fe—the best ico term « api tal 


ws Chee to Americans in 


of presentaiay Sew Wiexicy 
Pew Cre let J whe Pes bit rl Erin Pe we re 
is conbscatec, Then, tn 7821, William 


hirested, their woods 


Wissourl merchant, ran into Mexican troops 


the curly LAO0's The 


Becknell, a 


nutside Santa te. bireeted Fucpss pup Landal ye, he soon tearnert thiat 


Lexicon hintl win its 
Ey 


ere we eli CUTE poe i, 


idenendence from Sun, Americans 


nell came back with fabulous pro 


Within a few veurs Santa Fe trade burgeonec. In 1824. 4 


wagon train set out from Missouri with 130 pack horses and 
“S0,000 worth of moods, and returned from Santa fe carry 
ing silver and furs valued at $190,000, Traveling ata mile 
in heur over the &00-mile route, waaoners turned the Santa 
Fe Trail into a highway to fortune 

“Arrival of the Coravan at Sante Fe" (below) vn veils of 
vevs the trader= excitement as they first climpse the city’s 
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“Manifest destiny 
draws Old Glory 
westward 
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Chamberlain, volunteer from 
Boston, stand a o unique 
focumentary of the wir 

“storming the Hishops 
Palace” reveals fighting. still 
riging al Monterrey in Aes 
co, even os the United Statr 
Ang replaces the Mexican tri 
obor (eit 

LOvVerninent ¢ PCa LLons 
sVatematicwlly explored the 
hlank areas of the map, One 
i the frst trained Lopogra 
thers to chart the Far Wes 
John ¢ Fremont became 
known as the Pathfinder 

In the painting at right by 
Jaseph Hoge: Beale, Frenmvwit 
plants the Stars and Stripes in 
the ‘central Rockies, August 
iS, 842: Two vears later he 
crossed the Sierra Nevada im 
midwinter, a feat that even 
the Indians said coulel mot be 
done In June, i846, while 
Ostensibly exploring northern 
alifornia, Fremont helped 
thstivate a successhul imsur 
rection against Mexican, rule 
thal culminated tn the (ali 
forma, Republic. Four years 
later, Lalifarnifag entered the 
[inion as the 3 ist state 
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“(alifornia. here | come! 


F | [HE CALIFORNIA Rts began early in 1 S46 
on the South Pork of the Amertenn Kivet 
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Wding asawinmll at Coloma tleftt 


in the Sterra Nevada foothill: 
shill! was b 
for Sutter's Fort [spe Une 
Marshall 


put them im 


In sap locos 
the millrace ore q uA Morne, 
vellow. flakes Fle 
anced took thent to 


lahn Sutter, boss of the Sacraments aren The 


Secret c| af iT Te 
j Pa | tar] iit ~ an | hint 
eT hi dented crown o = Ph 
oir Cried ty Ktep tiv Hiscoyery secret, to na 
avail. (sold tummed the tnekle of western mt- 


tarrent af humantils 


mugratmnn wy a 
1 ord it 
ure existed 
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vou had chught gold fever, only on 


Head for the cdigvings!| 
ei Tt the Worle ya] Oe 
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the tens of thousancs, contracted the tivserise 


one victim sped the elepiiini when he saw 4 
nrespector, hewly returned from the Calitn 
corer oo lester poke dine atl nit 
nuggets in i pila 


“A reney seized Mm 
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new HoVvements oi pela sttne—I took se% 


eral {drinks} 


l wis soon i (the street in search a 


haus were tra eTHWAl Lever. Tet 
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necessary GUESS: les oO gold rose un teefore 


Actually, life at the California diggings 
aided wp to 
hackbrraking 


Abe oe 


fully washing gravel on the Calaverns River 


monotonous drudgery, and the 
labor seldom fetched pay dirt 
an unknownartistshows miners hope 
working the shuices In tcy water, searching 
for “color.” 

After the clays labor, 


io their Althy «hacks one tents 


forty-niners relurmec 
Cottee Cost 
4 pound, pork 56 a pound For S40) thes 
of flows 


AS One Mining | LETaE|I DEeLered 


could tuv a barrel 


| out, gold tever 
victinns ta the Artist Albertus 


Browere depicts a protpector with shiny few 


iThVe 14 nex! 


eQuipmeni sid in ret anne! shirt setting oul 
on his quest tapper left), The forte-niner casts 
wary glance at the forest, excellent hiding 
place for briganis. A tinier hrs li, Rrowere 


knew how to ase pick, shovel, ane) pan 


Danger and death 
stalk the trail 


ah SHEAT BHECORD OF THE DESERT, 

G ury Father Pierre Jean De Smet called 
Independence Rock (above, foreground), stu} 
an eve-filling Wvorning landmark. Countless 
emigtants on the Oregon Trail scrambled up 
its cides to carve their name's or diab them 
on with axle grefor 

J Coldshorowch Bruff, a fortv-niner who 
Wlustruted his digrvy with event: o the ory, 
ckhetched in chalk “A View Trom the Sunmei 
af Independence Rock” Fis name appar on 
the granite boulder at bottom center. A pro- 
fecuve rink on prairie Cees CUT pS it the 
rot’ k's Lee bree hele ttt celwiuter River. The saci 
written on the land by such wagoners carried 
iteown melody—a “gay, forsaken lilt twanged 
cy a Lana and @ Tmaine pain that bore the 


mis*don- 


fetpl) 


« or i 





foot=ore on lur ane more mile,” 
stephen Vincent Bene! 

But danger lay everywhere, and the raw 
land fortave few mistakes. Hostile Incians, 
mountain blizzards, desert heat, and a hut 
dred other perils dogged the pioneers. In Wil 
liam T. Rannev’s foreboding painting, “Advice 
on the Prairie” (opposite, upper), an old-timer 
revales tenderfuut travelers with stories of the 


Wrole pri 





disasters awaiting them. 

Brill sketched on the spot such terrors of 
the trail, Acrickety log bridge collapses out- 
side St. Joseph, Missouri, delaying tis trip 
Farther west, where injured oxen and mules 
were irreplaceable, the accident could spel 
death to a wagon train. Poronous wale 
meant trail’send too, Braff's cattle (right) fell 
after donking from cleath-dealing Rabbit 
Hole Springs, Mer present-tlas Sulnhur, ve. 
vids“) counted 82-dead oxen, 2 dead horses, 


ond i mule —in 1/10 of a mile,” he wrote. 
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Stagecoach west — 
a hard way to go 


ALF. A CONTINEST separator St. Lai 





[rom Caliiornia fold comps and Oregon 
settlements. [ 

lemoanderdt stage service lor mpl ancl passen- 
wets from the East [In 1358. John Butterield 


cent his couches thundering over the first 


Jame HoOnee4rs and cold seekers 


trent stare line bo the west const 

Remember, bows, nothing.on (aocd's earth 
must stop the United States mal” With But- 
terfeld’s words ringing in their ears, rugzed 
tage chivers kept the Overland Mihail gallop 
ine from St. Lows to San Francsed vin El 
Paso, Tucson, and Los Angeles. The 2.800 
mile journey took 22 jolting divs 

Lhe herce Aa: bie aid no heed tothe boast 


In “Downing the Nigh Leader,” by Frederi 
Reminzton, whooping Indians boing down th 
left, ornivh, hore. When this animal dropped, 
the others piled over tt, the stage crashed, and 
anY SUTVIVINE passengers Pell into the hands 
it the ene 

Kemington captured) the hair-raising in- 
stant in Arizona Territory's Apache Poss—a 
scene of fromier lite that wus vanishing even 


i lhe artis! preserved jt with tis brusn 
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Palking wire” vanquishes 
the Pony Express 


N CT ABLE to curry the tial fist en urn 
| the Meee PAVE Way to tie lever Lie 


riders of the Fon Px ore: hes hcl elietr 
moment ol glory for 1a months ms they tach 
Ihe Voissourt-te-( aliformia run im JO cays 
“Away gocross the endless dead fevel of the 
prairie,” thrilled Mark Twain aboari a west- 
bound stage, “a black speck appears agains! 
the sks In a second of two it becomes a 
Horse SU richet ard the flutter of the hoofs 
Come: Taintiv to Lae er—nanolner icsliimnt 
Wheon andl a harrahs a wave of the riders 
hand ind main tied horse burst past our 


ak | | . - ; ‘| 
exciter) faces, and eo wining away lke 


belated fragment of @ storm 

In 186) the telegraph doomed the Pony Ex 
pres®: Arist William HH. Jackson (hus dniws 
i double meaning in “End of the Line,” a: 
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gaunticted riderand telegraph crew exchange 





falutes (opposite), Henry F. Farnv’s stoic In- 
chiven liste rs ti the hn A cif the Talk rie Wir 





Golden spike pins 
a Nation together 
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sacramento icherl the Central Pacifinx 
By ftathed i Pith ool be AFYV Ine st 
hroweh the mountains. Criticized for 
HUTA PUTY-(ORInE. Prite-eatineg ©. fi- 
ee on ih ical consinmuction bea 
LC hauries Crocker retorted, * Th THE 
time florea Mi ill of (hing chicin t- they- 
Past pt West poinedcd Won arms on 
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May 10,1869. at Promontory, Utah ‘Ter- 
5 
htory. Holding o «alver mallet, Centra 


slain ford 


rae 


Pacihc’ esident Lalariel 
stants ready at the center of Phil Eh 
ons Painting ty drive the goldenspike 
The. U.P 's- “encd-of-irack” was an 
‘ { 


ever-moving. hard-working communi 





ty ae mown below if A 
‘Building the Union Pactiic Railroacl in 
SOhrasha” To lay one mile required +) 
freight cars of supplies 

5 oe. Louis, Beads Bridie thattam 
train-carrving fermes [ts picture embel 
lishes  sheet-music cover. Sull in use 
pages Olle A), Oh Tah Speen cross 
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Custers luck runs out 
at Little Bighorn 


“) LAINS [ALAA heen Liver treaties 
| With the GOrest White Father i 
Washington, 0-C., assured them per 
manent possession of their lanes. But 
iver the Crvil War, the westward tice 
ran bevond control. The solution: Fut 
Intians on reservations 

Phe ellort to transiorm nomads into 
furmers, carpenters, herdsmen, use! 
ii] aii, teetotaters, tivimh-siniters Tic 
Mss, And newspaper-readers 
Berni de Volto wrote, was the fina 
degradation. The Indians rebelled ane 
two decades of waortare broke oy 

Fortune favored Geearsi Ltimstrone 
(Custerin the Civil War at Bull Run aac 
reltysbure aw, he thought, it rode 
With Him #eain at the Litthe Hiehorn 
River in Mentana Territory, But Sitting 
Bull. Sioux medicine Man, Saw a visio 
Yellow Hairs luck bod run out. 

Custer saw the hostile Sioux: ane 
Chevenne—led by chiefe tall, Twi 
Mieons, and Crazy Horse—urlvancine 
from their comp alone the <tremum. When 
the ted man's onslaught came, Coster 
COnnTientiv expected Me carbines would 
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Lid Jtter toe indion® attackes eat 
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an lores ih | chat cd STOLL | - 
mmand—aome 260 wellqliserol ice 
i. i. a : l hE 1 
eventh Cowvaley troopers—ancd took 


ttand along a barren ndge. The Indian 
mWtnumMberea him ten lo one 

Howling braves on horseback circled 
the troopers, then awitned over them 
lit twee chances The Ss Ce ee 1é€u 
ters horses cutting off all esa La 

The slaughter on that June dav hi 
SPO coun) fot have taken ong “ l hid 
1st And smoke was Diack as evening, - 
in dncliten survivor fecalled. Custer ane 
hit brave men died on that brown hill 
to the last min 
For the Plans Indians. once collec 
the “finest iizht cavalrs 1 the worl, 
Litt Biehor was the greatest Ans| 
the last—of their mayor victones 

‘iter veurs of research on the scene 
Editar S Paxson committed “Custer’ 
Last Stand” to canvas, Western histo 
rman Aarokd Melracken beheves the 
pete, OMmmeteri in avy, pPrescnis 
the most: aecurate reconstruction of the 


COoONnirovVel ial battle 


as oes ar Coe Ee 
I ER Oe 


malig SE ee Stain. 


WISBOURL | s FREE! 
innibal i x! Ct lace 


i nile J 


“SFFERS Fed WAL MEARLE 


eres 


AR 


w Pr gy Pee ES ee EL Mm it Git Lee | sabe [iF pr hm 


ue 1 ar, — Loca? =5 rie Les ad me anit ru daca 
1 es Ee 


ag ph. 








Great Plains yield 


ROMISING \riFUL, land, 
the Homestead Act af [RA cet 
the socdbuster on his wav. And 


Florate Careclev wes fits prophet 
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Scientists Ride Ice Islands 


on Arctic Odysseys 


By LOWELL THOMAS, Jr. 


Photograpiis Ov TED SPIEGEL 








HE STARS AND STRIPES snapped Comdr: Norval E. Nickerson, USN Edisto's 


boskly in the wind Seldom had the skipper, addressed the bitle group 








Lintted Stites flag flown over a strange “We hand the privilege and honor, less than 


Dccte OF Te Palle: an Eland of ice, doomed Sx months ago. of establishing the newer! 
to cic, sectritt in the Denmark Strait Cinited States station in the Antareti Wwe 
49 Arts Tf, falt of heavy tee 2Y2 miles) here we find ourselves at the other end of 
long by [42a wide, drifted inexorably south the earth at the evacuation of Artis T, an ice 
wird between Greenland ancl Icelandasecore island that has been manned continucuely 
Of omenoin foul-weither aear wilted quietivy since late May. 1961 
beside the tlagpole. The jcebreaker U:S.S “We all consider it a distinct honor to be 
ihdisto stood seven miles “off=hore"inthesur- here to eyacuate the station, to welcome you 
rounding mack ieee. [ts helicopter tad just aboard dite, and to take you back to civili- 
boouwht visitors to join in a brief but impores- ation 94 fost as we possibly coun.” 


ov,” May 9 


= ' (965, une) thine for farewells by the 20 scien 





Sve ceremony is the colors Altered own It wis ‘decommisstonine i 
tists anid stall members manning the super 
icehere known as Aric [l—s«hort for Arcti 
Reienreh Lahoarnator [ce Station No, 2 


Island Dnifits to Certain Doom 


Phe maverick tee land had escaped from 
Lhe Arctic (erin fast Januar. Now, @ south- 
Wird current had captured tt, and soon it 





would sunder and melt tn the open North 
Athuntic. So, by bracter tran anc helicopter 
its men, scientific data, and valuable eqquip- 
ment were Grunsferred to Edisto. Then, aftes 
an oC cupation tat fac lasted four vears. 1 
was farewell to Arlis 7 

The news of the ice island's abandonment 
wddened me, for [ had known Artis I! na a 
Cheerful place of hiumin habitation, an oasis 
Ol hospitality amid polar desolation. I had 
visited this rehc of amctent ice two tines, to 
Wich scientist nto the full spectrum rit the 
Arctic environment, from #ea-flioor muds to 
oWlLermMmoast Almosphere 

After World Wir Il the discovery of ice 
islands (the first jound by the Unitec| States 
was 1-1, picked up by an Air Force plane's 
radar in 246) offered depentlable drifting 
puiwiorms for scientist 

And whv is it important that America have 


cientine platforms m the Arctic Ocean? 


Adit on the Aretic Oeean, a ecientict 
i] hit this Est + rowel. -ilhowetied beoonet 
ope polar sun, Ron Priche moasures snow 


depth on Tees-echwing ce land Aris TL Ai 


CORTES OO Fine Bt surance gms! tacel pee 
bears The wlan, bevonrd the pageed pres 
CLE Pei liste Bre el Spite a Te 
fear Station from Mia, 1b) to Mi, 1 obs 
ravine 50 -belinw-seTe extremes, bono 
rHhe= antl tential Winter Arches. <cret 


tis fn mined seven US Roanatine lobe 
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Samtiply becuse there i so much still to hear 
shout this fourth larvest ocean, across which 
lle the <hortest air routes between the Soviel 


Union and North Amenca As the late H. A 
(Hap) Arnold, Commanding General of oun 
Armyv Air Forces during World War IT, once 
said: “If World War T1 should come, tte etri- 
teric center will be the North Pole" dee Top 
of the World, a new Athas Supplement Map 
distributed wath thre sue) 

Sti, there mw far more than the miljtar 
Famed Arctic explorer ane 
aerial pioneer Herml Balohen, the first) mint 
to pilot a plane over both Poles, has written 
in his book Come Nori Wall Ave: “In Roman 


times (he Mediterranean =n was considered 


consideration 


the center of the world: but our new Medciter 
runes: is the Arctic and the North 
Pole tthe crossroads of tomorrow's travel,” 


(cean 


To my mind the most dramulie possibilities 
of min'’s Use.of this new micdcie sca have been 
created by the under-ice, underwater transits 
of our Navws nuclear-powered submarines 
Not only have the exploits of Mautiles, Saute, 
Sarge, and Seadragon been. important mili 
tavily, they have stirred up serious discussion 
of SubnmHirine commerce—undersea [remnters 
ond tankers propelled by 





nue lear Cnr, 


Tre 





pling the Arch Ocean. When this dav comes, 
as many & 7,000 mules will have been clippec 
from the distance now traveled by surface 
chins hietweern Europe and Asig." 


Burrow: the Jumping-olf Point 


Most exciting to ws heré in. Alaska, sub 
manne Arctic tankers mav be the answer to 
marketing the petroleum wealth of our Arctit 
Slope—that vast portion of our state which 
lies north of the Hrooks Range and borders 
the Arctic Ocean for more than 1,000 mile= 

ror these reasons, anc many others, we 
Must gain a competence in the Arctic Ocean, 
no less than in spice, and to de so will te- 
quire research 

4 filming assgnment for the University of 
Alatka—I[ have made my home in Anchorage 
since |960—pave me my first opportunity to 
set foot on Arh« [in February of 1962. In the 
ate sprme of 1963 7 wis back iain for mem 
ile weeks on Arlis Il and on its sister sta- 
tion, T-4, or Fletcher's Ice Ishanel 5 
Kipper Cintnir William & Anckemen de 
Arcthe aa a Sen Rowte of the Future” te tbe 
STON aL, Gh RAPHIC 








Aes | 


w yiade tale 
| ec] P [ ha 
January, | 4 

Sen. "Three Montha on an Ancthe Tee belariel.” by Let 
Co. foie). Pletcher, USA. SaArON AL GEOGRAPHIC, 
Asril, 1953 







More recently ih 1966) T laneled 
my own airplane om Arik Ll, a 
tatron tua on crifting sea i 
ak to ten teet thick. Statwons on 
Hoes TUITsn fragile rrisis, babit 
ible for months only, but true ice 
! iru cls ke Lelie LI —m ass 
biocks BO ti 200 feet thick—ae 
commocate men tordecades. Such 
lands apparently form along the 
rth comst of Ellesmere Islanel 
ro oposetlly Greeniane (ima seed 
Cidgerom, pape orf 

Before living out over the ice, | 
topped at Borrow, Alaska, for 
brehine at th Arctic Research 
Laboratory (nage 6S4) (oerater 
ha the Universiti. fr Alnska for 
the (ittice of Naval Resenrch ART. 
Drowiches (aciities oun Supper 
not only to screntific stations drift 
int on the Arctic we, bul also to 
mainland stations scattered fram 
the shores of thi Chukchi sey, th 
the (Contcdiin border 

Welcome abourd! ARL [hrec- 
tor Max Brewer (riehtl met me o1 


Lit steps with a broad smile and 
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Sceq-onind settlement in the Arctic Ocean, the cump on 


Artic Ll huddles bevond © mornine of rocks and ervrel mh 
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J i 7 
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could feel immediately the mood hum 
Whiaw acpi ls 
popular with Eskimo emplowees mind lewuened 
ecleémtists: As | grew te 
trips, | observed the energy and redourcely 


Saye 


and hosiwtalite that have mack 


know him on later 


ness that eurmec hirn the 
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Pett Vararel 


has al a oe 
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From NVhax, | learned that T-3 tchort for 
bare’? 4," the third tce istund located 

ueriol search! w PT a. 1] en nmcne within 145i 

mies OF AGS, but wae temporarily unoccu 





pied. Arig TT was plodding along 3350 oil 
farther north, close ti 
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Later that spring Bob 
antl = cop 


alone @ 

hiss fron 
Prot Me cient 
Frank (uales spotted a 
station, worth 
rcled ‘it 
meri 
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here wis much 


Orvis bell PEEL Hane 


Mme, and posing lor pictures. The visit wa 
julie nay Te pia That very day a Russian twin 
eneined (dane burred Acs, circling as lisw us 


ru eet But though Lib re Wa Wier 


but 
Pe thie aT ie net bane 
i the growing search for knowledce abou! 


Mw Arctic, the “ovict | 


I non s+ screntiic effort 
exceeds our own. [his is understandable be 
cise A sixth of the DS SR Notte 
Arctic (itcle, wad Russio hos 10.850 miles of 
coast on the Archi 

wia’s: 4770 ond thu 


be north 
(leredn COM PATE ci (‘yn 
country's 1,060 

Hetween L037 and 1953, Russia sorlifted 
the aetonmishineg 


tify 


Lert iat 55 Ler ry i tot 


tations onto Arctic (Mean ee pce dicey 
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Pn Tents On ot hare! Piece! Of Tie ice eroded 


lev pincushion of news 
aith 
Mike 
Rukh of [onebroek; Agetria, 


y i L 2a | - 
ire n Walle! hristhies 


nendle-shory crvstuls 


‘ctapts them onto a slits 
slicker: Hike 
ode\els for stidy 
Lorvttals are forme ot puri 
Wilber. in Lire, brine trapper 
between them droins alf, 


leaving (uilituble pee 


ter, tee. will 


EEL 


on Baitin [slare|'« eastern 
const. They found worn 
oul gear ant abandoned 
food, with a note inviting 
visilors to help them 
Che base heel been 
the Soviets North Pole 7 

“The lille af 
que tithe Arctic Ocean. You won't believe 
vour eves,” May Brewer had forewarned me 
right. As 


= [ Ves 


boutder-strewn ribs - (ire 


our DC-3 bumped to a 
halt on a packed-snow landing strip, found 
the ice island's appearance astonishing: dark 
rock-coyered tills amid a flat 


he wits 


white world 
These strange humps strewn with boulders, 
rubble, und <iit rode ne more than 43 feet 
bit they appeared much hither. [It woe hare 
to beliewe that these were not hills on solid 
lad (pares b7 4.5) 

The rocks on Arlis [1] were debris that had 
been spilled by small glaciers onte the Filles 
The 
hetoed create the islanel’s hills, because rock 


which 


mere ice shell pilex of stone actuall, 


andl gravel meulate the ice benewth, 
retards the rate of melting 


WHE AM ie 
thas pnd, Aris [{|—that ler] earl explorers 


(crtaink’ tt Hliinied—perhaps 
to report land in the Arctic Ocean where nore 
exists. In 1900 Peary thought he saw 
with smow-=clac| summits some 120miles north 
weet of Cape Stallworthy on Axel Heiberg 
Island. He called it Crocker Land 


Over the vears the mystery deepened with 


other reports [mn 1941 “Takpuk Islan!” was 
discovered, cxmamined, and photographed by 
Eekimos. Max that what thes 
actually saw was Arle H 

Another factor responsible for the repert. 
ing of phantom lands in the Arctic may well 


eer lates 





hive been the phenomenon of “looming.” | 
encountered) it trst on Arlic I] winle taking a 
walk with micrometeoroalogist Arnold -ansen 
a the temperature hovered around 20 decrees 
below zero, To my amasement the pack ice in 
the distance appeared to elope gently uphill, 
culminating in a plateau 

sid Arne, “a mirage 


Th. Fe : i . ia 
li's an illusion, 





caused by temperature iwiversion—iw matter 
Of bent hiht rays, ar retraction.” 
During thie firet visit to Arts I. 1 lowkesl 


over scientists’ shoulders ws they studied my«- 


teries Of the Arctic depths. Inside a heated hut 
l watched murtne biologists George Kobus 
an rary Bruska net plankton and amphi 
eee aii eorwsionel bamcod, PVT ellyiieh 
throweh @& hole in the ice. Their catch wae 
confirming the surprising abundance of seu 
lite in Arctic waters: 


Sea Bottom Reveals Balmv Past 


a COMME: device 
fampled sra-fijor sediment, a limestone piste 
mite up of clust fall und the bodtes of micra- 


In another ocean stuch 


Soo pC animals. Each core told a story about 
our planel reaching back bondreds af thoy- 
sans of Wears 

Just the top 10 centimeters of these three- 
meler-laong cores [an fl (ee riod of] > 0) 
venrs, a geophvsicist said, Startling to me 
wis evidence that the Arctic had a temperate 
past Remnants of sea-boltom life prowe it, as 
do petrified logs ane deposits it Col 

To me the mest fnecinating project wae 
(Carl Milners study of underwater sounds, 
Ln? a new, extremely sensitive hvdrophone 
suspended in the sen Curl’s “sea ears” could 
pick up noes hundreds of miles away 

Carl amplified! the strange racket for me 
through a boudspeiker. [listened te the weird 
orchestration produced by pack ice in motion 
trons, loud crashes andl 
ing ond rumbling noises 

We were startled once by o loucl metalli 
clink. Mymind seve petured a sailor—Amet 
un? Russian?’—alamming o hatch on a sul- 
murine. But Carl saicl no,-it was: just o slab 
Oo ite Lop pling over 


equcnks arid 


LHoM ps, ren 
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Cin tape Loorl recorded the yVorres oOo} Stils, 
whirTise= md ewer testes ‘ shrill irri rita 
sour!) he identified at probably the burineg 
of aI ae | weazii whl 

Three dave would have sufficed for my film 

ee : — i cecal . it 
Ine assinment on Aries 7 


flying impossible held me ma- 


bit wild weather 
Lait maine 
roontd there for three antl @ hall week 

Being stuck on Arhis proved o blessing 
hal tLe bo nist er whl life pelly woes like 
onan ie talaned, I had time to roam far out on 
the pack tee ont Aris was a mere thin line 
on the honran and | wus a warlerer tl 
chaos fractured, up-encderd tice that took the 
shapes of people and jupimiids, all froxen stil 

| bad time to learn to build a snowhouse 
with only a hunting knife, and lime to watch 


Hie onrush of sprine in the polar world 
Polar Rear Pows a Call 


Vihen I first sel booton Artis, in Fepruary, 
the sun bod just returned to those fur north 
eroskicte: It arched into view fora couple ol 
hours each dav, By the end of my stay, it 
‘wine above the horcvon Jor ten hour, and 
the nights no longer were ceonnpletely clark. In 
the betgnning the furora still danced and 
ickered overirad—byl so0n if was over- 
powened by the ascentant sum 

(ince, on a Walk with Dw outiTEnions, | 
sed a vellow paich on the whiteness. [t was 

reo er lia a Tie ats Was 4f uel a a ] WES 
Hmaeed at his Vellowiness, for |] had thouwa@ht 
thi polar bears were pure white and nearhs 

nvisibte amid prack: 10 

From a clistunce of w lunelrerd vards, the 
bear peered al ws ancl sniffed, then wheeled 
indifferently: and ambled awit 

The fragrance of Arliss garbage dump 
wre the bears, witeh range the Arctic Cicean 
on Toe toe, Bot the comp staff never became 


blase abut the hunere ponwlers: Pilar bers 





are peewerlul and unpreciictobl 


i iid iil iyi more curs of Warart reve 
footed] residents left her mark on the little 
Oreraly hut where | was quartered. The wi 


COW ITA OVer Ty Col Wwis.: tutled) with rags 


Abyaval plains i the Arctic Oceran firor resulted 
from sediment accumulation (left. Tracks of bet 
CUE Wied edn NTS Sear The fa OO foe ibe | fiat 
if Caries Thorndike comers iaboye) made the 
irittetal pictore, part of ao research project led 
by Dr, Renneth Hunkins of Lamont Geological 
Cewryatoie, Palitdeds, New York Assistants Fisk 
Friedman, ot left, fn Al Gill fidse the cantera 
| - j 
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Far-ranzing wanderers, Arctic ice islands 40) to 200 
feet thick drift along with the thinner polar pock 
imap, above Wind and current drive the frozen 
domains at speeds of two to three miles a day, about 
1/306 the wind'’s speed. Dring onestorm T-2 logeed 
10 miles in 24 hours. Before scientists occupied their 
flouting lahoratones, scrial observers could only estt- 
mate the course of T-3 ated Arlis Tl, so tracks appear 


SOOO noe iter a per of warm climate, the winters stead- smooth. Later, when inhabitants charted daily move- 
iy become longer and colder. A sheet of icy several feet == ments, they found the paths 6 be zimeag 
thick freezes font to the cost ofl Ellesrere Delian 
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400) Bo ks the cole) perion continnes, accumulating sn. Today. With oswanner climate, the whelf phins. Linder pers 
dnd freeing, sen water increase Ue ice slinlf's thirktiess tu sere froin the polar bee jiack, dhe acting, and storms a 
[00 to- 20 feet Wind ariion npples tis eurtace partion trike jcay and berine tts chrifting ied islare career 
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TINY IN THE VASTNESS of the 
Arctic, two Cessna 180 aircraft 
ferry scientists to an ice station. 
Airplanes have revolutionized 
research in the north, making 
possible the establishment and 
maintenance of isolated outposts. 
A lead of open water (right) 
separates the ice island T-3 

from floe ice in foreground. 
Snow-packed airstrip (upper left) 
leads to T-3's lonely encampment. 
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How come?’ Lasker. “Polar bear.” wis the Ero pt re | sl 
Tust 0 few weeks corlicr, Navvoceanorraphers Lindse: 
Redin and Dick Ketchuni were asieep in these quarter: 





i shattering of a window and a blast of fned au 
awakened them, Rein stoppted the bale with clothing 


when 1 


“methine vanked it out again. Another icv blast. Redi 
reached throwieh to fetrieve the stuthme—and nears 
rrabbed i polar bear by the snout! 

Retchum sewed a magnum pistol and ran out to wart 
the others. Om the Wy he met the Maravding bear, foe 
antl wounded it, The beast reared, then turned and fled 

‘med with a nae, Retchum and a staff man went 
searehing for the bear. They spotted an Arctic fox—oltet 


1 SCAVENneer On POAT hear Kills afnicl followed it te the 








wounded gninwd. Fleeing at first, the bear ot last wheeled 
to charge, making one final lunge even alter beme shat 
betwen the eves An autopsy exolained it¢ aggressive 
ness: [It was a two-vear-old female, just learning to hunt 


and lean from woidernourishment 
Wlountains Rise From Floor of the Ocean 
ly TA of }ob4 | Lay Hrewer invited me north again 
this time on pauooly fight te T-3 (Fletcher's [re Tebind 


Much larcer than Arts, thit gant ice chunk mensun 
miles Jon and 3 miles wide. T-3.wes manned interrii 





tently from March, 1952, to February, 1962, and bas beer 
continuwdiuely occuped since then 

Cn T-3 | found five busy investigators, backed up by 
four staff men from the Arctic Research Laboratory. Oni 
of these was an Eskimo, Percy Nusunginyva In the fall he 
would return to the University of Alaska. He wanted to 
study Omniental languages, becouse, as he put it, Chines 
ore the world’s most numerous people. “We need peop 
who can speak the language,” he suid, “especially peopl 
1 


ime i i 
McK EroUnG 


ke ws Eskimos with an Crental | 

The ecientifie learer on T-3 was I 
n researcher with Lamont Geological Observatory o 
Columbia University, While drifting in 1957 on & foe 
station, be hacl located Fletchers Rade (Alpha Rise), a 
hinge of sunken mountains none more than 6,000 feet 
from the Arctic Occan floor: This chain rourhly porullels 
the even becher Lomonosov Bidge, discovered by Bus 
Ham scientists alms! othe e|nrlies 

LoWEernne a pressure-prool camera on a cable mw mile 
and a hall down, Dr, Hunkins hacl taken the first photo 
eruphsoaf the Arctic Ocean floor (page 678). They showed 


the bottom littered with rocks. How did they ect theres 
The anewer seems (to be that over the Centres ice i=ipneds 
like Arhs 0 rafted boulders and rubble out from haurre 
and, melting and fracturing, dumped them inte the sea 

(Ine morning | walked with Ren Hunkins to his labo 
ratory but at the edge of the island. (Jn an instrument 
pune | i ety lias marked n Fevolwing doom with felching. 
from o sensitive fathomelter, which recorded the otean 


cept to an accuracy ol one moter 
“Vou might call iw reading the grain of the land.” sated 
Ren We were fauting over one of our planet's most leve 


Wurtdces, he explained, anabvssal plain as tlatas o billige 


Lah 


ir, Renrneth Hunkins, 





Flaming springtime sun, riding low 
on the horizon, hehts the Distant Fas 


ly Warning (DOEW) Line station mear 
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Noontime winter moon alvers the nearly deserted Main Street" of the Arctic Research 
Laboratory of Burrow, Alaska Opented by the University of Alaska for the Office of 
Navel Kesearch, ARL feeds, clothes, and transports students of the Arctic environment 
seattered [ron northwesternmast Point Hope to the Canivlain (notiler anal from the 


southern linits of the Brooks Konce to the Arctic Cheenn, oe for as 1200 mikes oul to sen, is 4 
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in 24 hours, although speeds sometimes vary greatly, During 
storms ‘T-3 may whiz aloni at ten miles a diy. | 

“We have found that Nansen's rule—that the Arctic Ocean 
ice is driven at about 1/5dth the speed of the wind—generally 
holds true.” Ken Hunkins told me. 

Ren had just sturted a project on T-3 that may help to track 
Storms across the top of the world. To record the long ocean 
waves of the Arctic, he placed three seismometers half a mile 
apart in.a triangular pattern. Normally these waves are imper- 
ceptible, damped out by the lid of floating ice. Nevertheless, 
the waves are there, even though they may kick up 4 “sea” no 
more than a millimeter high. Ken's instruments indicate that 
they follow each other at intervals of from 20 to-40 seconds— 
twice as long as waves in the open ocean. The devices thus 
record wave fronts from 4 storm and provide a fix by figuring 
time differentials. 

As we watched the seismometer readings being recorded on 
rotating drums, Ken quite excitedly noticed a large squiggle of 
red ink on each, betraying some unusual disturbance within 
the last hour or two. Probably a local earthquake,” said Ken. 

Later, in Anchorage, my wife Tay told me of a sharp earih- 
quake she bad felt while I was gone. Its force focused on Cook 
Infet in southern Alaska. | checkect with Ken Hunkines after he 
studied his data and learned thot this was indeed the same 
quake His instruments hid sensed it, centered 1,500 miles 
wway, through 200 feet of ice and two miles of ocean, 


Record Flight to the North Pole 


During my stay on T-3 | witnessed the return of two pilots 
from a remiurkable pioneer flight to the North Pole, 500 miles 
uway. Bob Fischer and Cliff Alderfer had flown two single- 
envined Cessna L&0's on skis to the first—and so far the only— 
landing of light planes at the northern axis of the globe. 

The Cessnas used T-3 and Arlis UD as steppingstones—in 
fact, the ice islands made the fight possible, A-scientist rode 
with cach pilot. Sitting next to Bob Fischer was Arne Hanson. 
With C1HY was Jan Black, an expert on cravily and magnetics, 

As they neared the Pole, a gray wall of cloud—what Eski- 
mos call “water emoke’—loomed ahead. A few minutes later 
a light snow began to fall. Through the partial whiteout, Bob 
spotted a stnp of refrozen ice—the best bet for a smooth Jancl- 
ing. When Bote aot down safely, CHT followed him tn. 

“Te was alittle after midnight, Alaska time,on May 24, 1963," 
Bob said. “Ame Hanson remembered it was his birthday. How 
about that? The North Pole for a birthday present!” 

Jan Black quickhy read his gravity meter. Then, in a@ bole 
drilled through the ice, be fired a small explosive charge. 

Wham! The charge seemed to lift the ice Ty six seconds the 


Making its own blizzard, a Hercules C-150 supply plane 
dows dewn on Arlis Is snowy, flag-marked runway by re- 
versie the pitch of its propellers. This ski-fitted transport 
delivers a load of chesel oil—the Arcte’s-vital fluid that pow- 
ers electric generators for light and warmth. 


Changing times dichie a new mode ol hile in the froeen 
north, where etouthearted huskies—once indispensable—aive 
way to sledge-pulling weasels. This tracked vehicle moves 
equipment from the airetrip on Arhis Tl to the encampment. 687 





Buried! te their rooks by sereeching storms, huts of Arke 0 look Uke steppiestones it 
the snow. On evacuation day, May 11, 1962, a helicopter from the U.S, Navy iocbreaker 
Advi arrives ti help take Ube remaining men and equipment from the tanh Eeriier, 
winsel trains removed valuable eear to Une ship moored seven miles awny. 


évha bounced buck from ve bottom. From 
that time lipse Jan could calculate his sound- 
ing precisely, He got the same two-and-a-half 
mile depth that the nuclewr submarine 4anh- 
lus measurecl in 1958 Peary, in 1900, hod 
been unable to reach the ocean floor, “Our 
sounding apparatus guve WE 1.500 fathoms of 
water.” he cnoted, “with no bottom,” 

Half an hour after landing, the two Ceasnas 
Were back in the arr, bound south for T-4, 
where the crews told me their sor 


‘Strange Arctic Navand— Sunburn 


June-is a month of poor weather in the 
Arctic Bastn—low overcust and fou prevail, 
hevause of mor open water, But one day, 
T-4 became a sparkling fairvlane, ane the 
glare from sun, seu, ond ice gave me a painful 
barn. On a clear sumer day at-these high 
latitudes; the mmount of sun's heal recelved 
on the ground approaches that measured at 
the Equator. The 24-hour sunshine clogs it 

The season wae growing late, ancl ie oir- 
strips were becoming mushier every dav. Il 
T-3's sister island, Aris Ul, was te be resup 
died for another season, it must be done pow 
The planes would yee ‘T-3 us o way statian, 
thus giving me a chanre to revisit Artis, 


GSS 


how 500 miles farther northwest, past &7°. I 
hopped abourd the firet DC-3 shuttle fight 
“You're as much trouble as the pilenms | 
used to fly to Mecca,” pilot Bob Murphy 
growled omiably. "They brewed tea in the 
pline over curren fires; vou roam around 
like the Columbus of the Arctic Ocean.” 
When Aris appeared dead ohead, some- 
thing. seemed wrong Surely we were coming 
in from the nerté instead of the south’! The 
huildings were in the right place, but the di- 
rections were reversed [rom my previous visit 
“How come we're approaching from the 
wrong cirection? Pasked Murph 
“Joke's on vou,” be angwerecl, “Thre islanel’s 
ainiply turmend around since vou were here” 
One low swing over the bland, geor and 
flap down, and Murphy brought the plane 
in towns the longest daw of the year—hune 21 
—and the latest landing ever mace on Artis. 
Carl Johnston drove out in a weasel to 
mect us (Carl, station leader, was fisted for 
vuicution, Hult he was getting uneisy, a4 wes 
L. The airstrip was a morass of slush. 
“Staying for the summer are you. Lowell?” 
Carl ribbed. “Can't get enough of thisice, eh?" 
“Yep, Pil probably be here until September, 
but so will vou, Carl! He winced. He had 
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Che Arctic Research Laborator pilots li 
mite ruthed airstrips, foe, a POE eK ot 
lancien Wid, eiyliche 434 rennet runs be 


iweer || reel Ag Often the claued emling 
wis below 100 feet ond visibility less than a 
ole [ve never seen anvthoind like tl, ard ve 
see ck loteof tiving 
\ isitors fo Lslirecl Lire on Skis 

Almost a vear after | left Arlis Ul there wa 
a dramatic arrival at the station. The voung 
SOrWerlan explorer Bjern Stagib and his part 
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Dripping icicles sienal thi Sencha Peerage 
end of Arh= TL [biting into warmer lal 
tures, the ishand rventualiy broke up im 

euving swells of the Denmark Stra 
lis abandoned village ond gical debris 


I BO we (7 — 
err piped fo Lhe ean Twit 


cki-equipped Cessna |80—the same «mall 

paler inal mv wite Fay ind | pil ted over Al 

rica und the Middle East ten years eariic! 
Cin March | the cl 


after | reached Har 
row, the mercury skidded to minus 4) degree 
“oo cold te fly 1840's safely,” Max Brewer 
told we: Survival would be touch and vo fora 
plane crew forced down in sich weather 
16 Max put it “¥ou have to learn to be a 
little bit lazy in the Arctic.” | knew what he 


meant: vou must be infnitely petient until 


conthtions typ the ods in -vour faves 


Por five dave we waited at Barrow. Then, 
if Iast. on the afternoun of March 15, ow 
three Cessnas headed northeast across the 
Arctic Qicean. Hob Fischer flew ane AKI 
lane and ial Staheli the other 

A cyt H) ople= from. Barrow, the tarcet 
caine in rehi—tour tiny brown SDCCKS OF the 
ce. When we lancled, the ti Mipor alr res 
mings 46. Bob and Mal dumped out then 
Cafito ol ite ariel Loeb 

Muftlect n him parka, Lr. Victor neeele 
NUPOTA Cee. A fl station leacler, came out to 
erect us. “Looks like the tourist season i 
here,” be joked. “The birds are flying north 

We-stepped into the warm hut which served 
both ws lab and mess hall, although only | 
hyo io feel Total pepulation at the time was 
tore two scientists ond one ARL staff man 

As we gulpecd cups of het tea, Vic éxpiained 
the chotce of thr location: The pack her 
fleater| aver deep wiater—about 12,0000 feet ol 
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= Bes isd " - 5 ; a 1 
sphere and conductive sta water could te 
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irreguiar land masses 

soon the late winter c's nirew ti vi aT Cl ifs 
Chose. “Better head for home,’ san! Bob 

H 


wins urk enouweh to fick on our wit lielhts 


the time we soonied in over Barrow, i! 


Artis I] Makes Fatal Torn South 


Sow, more than o@ veu>r later. my old (nend 


aoe. Warm water hae wiped out Artis 0 
Wl en thm reneeacle drift stato Tice Li 
fuielul move around the northeast corner ol 
Lsreeniana Enc swung south toward try At 
| mc, 1 wis Churn! Li}! In Lae enormous Ver 
of pack ice in the Greenland Sea Aris I fair 
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When Arls picked up speed, the movement 
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Top of the World map focuses 


TROM A FADED PAGE of Petr’s jour- 
‘nal the words, written on April 6, 1009, 
atill leap to life: "The Pole at last!!! The 
prize af 3 centuries, mv dream & umbition for 
23 years: (Mine al fast." 

Half a century later:a terse radio Message 
sang triumphantly through Arctic air to the 
world: “NAUTILUS NINETY NORTH.” 

To reach his goal, explorer Robert E. Peary 
fought a cried, frozen sen, the crow of the rite 
clear submarine, U.S.S. Nawhlws, traversed it 
comfortably in shirtsleeves. The Arctic Ocean 
is wricually chanving from a hostile barrier 
to a polar *Meciterrancan,” a shortening tink 
hetween East and West. Henee it becomes 
the focal port of the new J l-color Ating Sup- 
plement Map, Top of the World, distributed 
with this issue of the GEOGRAPHIC.* 

Today, contrails crisscross polur skies as 
lets shove hours from intercontinental fights 
Nuclear submurines have cruised the Arctic’s 
frigid] waters and poked inquisitively up 
through its pack ice, loretokening tomorrow's 
unterece shipping lanes between the Atlantic 
ind Pacific Kesearch teams probe, study, 


FROZEN HUMPS of Ellesmere Islan, 


once av foreign to man as the 


and solve the Arctic’s mysteries (page 670). 
Overriding the excitement of scientific dis- 
covery, however, is the lense aware 5 
region's strategic position th a world divided 
by Communism The new map reflects this 
tension by locating North America’s DEW 
(Distant Early Warning) Line and BMEWS 
(Ballistic Missile Early Warning System), 
whose radar eves sweep polar horizons. 


Frontiers Inch Northward 


The 19%by-73-inch map, portraying one- 
sixth of the earth's surface, extends far into 
the Northern Hemisphere, encompassing such 
great cities as Tokwo, Los Angeles, and Cairo. 

jithin tts scope lies the bulk of the world’s 
industry, commerce, and military might. 

Somme of the Northern Hetnisphere’s coldest 
land masses include areas rich in petroleum 
and coul—remnaints of o temperate past, Yet 
more than half the land shown hy the map 
remains inhospitable to seitlement Of Cana- 
da’s 19,516,000 people, 90 percent cluster 
within, 200 miles of the United States. border, 

Still, frontiers slowly creep northward, 











crater of the moon, hace become 4 


familiar landmarks to pilots 


iiiseorered on his push from here 
fo the Pole, Ellesmere toclay claims 


regularly winging across the North 
Pole. Though inhospitable to land 
tracelers, ax explorer Robert E, Peary 





a permanent settloment—forthest 


north m the world, 
ra 


Glos 1 a BP THES &, Seeaoe G hab 


on intercontinental crossroads 


notably in Siberia. [n'this vast, desolate region 
opposite the world’s northernmost land-based 
station—Alert, on Ellesmere Ieland—the 
Soviet hicke-mining town af Noril’sk, 200 
miles above the Arctic Circle, hos mush- 
roomed into a city of more than 115,000. 

Evocative new names appear on the mane 
Mount Kennedy in Canada's Yukon; Mount 
Churchill in Alaska Off Iceland, Surtsev—a 
1Ye-square-mile cone of cooling lava—marks 
an infant island born of earth's fire far be- 
neath the sez. 


Deep Features Come to Licht 


The Arctic Ocean, too, is revealedin yrent- 
er detail. Even after World War Il, Arctic 
maps depicted a nearly featureless ocean 
foor, The new one shows two plainhike basins 
divided hy undeTreA mountainse—Lomonosov 
Rider, discovered by Russians in 1948, and 
Fletchers Ridge, delineated by United States 
sclentists on ice island ‘T-3. 

A trough between Greenland and. Vest 
Spitsbergen, also discovered by the Russians, 
appenrs on the new map. Oceanographers be- 


lieve this depression explains how the North 
Atlante and Arctic Qeeans exchange water. 

Charles and Anne Lindbergh, in 1933, 
blazed a northern eral trail merase the At- 
lantic via Nove Scotia, Newfoundland, Lab- 
rador, Greenland, and Iceland. Their flight 
fioneered a great circle toute, the shortest 
distince to Europe. The stip mup adjacent 
to Top of the World illustrates this northern 
beeline, and traces telephone: cables roughly 
following the great circle, 

In the Auguet, 1922, GEOGRAPHIC, Arctic 
explorer Vilbjalmur Stefansson wrote, “We 
shall ‘soon' be booking our passage from New 
York to Liverpool, or London to Tokyo, by 
dirhhle or plane in as moatter-of-course a way 
as we now book our passage by steamer.” 
The table listing airline great circle cistanres 
among far-flung cities points up the fulfill- 
ment of his prophecy. THE END 


*"Additiunal caples of the Top of the World—and ul] 
ilies Athae Serica Mages psibtisherdl wx sujipuetticnte te 
NanowAL Gaocimiesi¢—oay be ordered fer $0) cents 
each, pestate perpauid, be cwrting to Dept 87, Aationa 
Geographic Society, Washington, DC 2006. 
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Vanquished “Blue Men” Hold No Griadge 
Article and photographs [t begin, | imagine, ws a practical matter ol 
by VICTOR ENGLEBER] protection pgainst the glaring Sahara sun 
- incl evolved into tradition. | can only say thal 
ane must know adult Tuareg men quite well 
wierd renng al ut the eves 
When Tuarer can afford dved cloth, thi 
fel is blue. The dye robs off on their skin, 
amd tor this reason writers haye cubbed then 
trv Aloe Mien” With skill and courige the 
resisted French invasion of the Sahara In the 
enol. them swore une [es lin Lio Penny 
Happily forme, they bear no malice toward 
the Europeans who defeated them. The Tun 
cE accept: the decisions of Allah with erac: 


7 | a 
Dhue | am seder in Vuwearere tente than in the 


r = 1 £ i 1 r i | ca ae i | 
ae a a epied par Ls Working eae fl te i l 


Van of the veil a Tuoree robhl iwer= | 
Mice to Like &'Vies belore Wirmen wand strani 


foiling across the Téneéré. a stuve-hat 





PT CPi it} Liaw chy i lei VLEa I 

la 1. Wivere! their CHT rioumtnd 

Wikrrist ITeved cri i i i i. 

| | hel Wn 11 oe ay t Pitt I rhe a 

| if 1 | i i] 4 | TT | 
| | pee | tH = 

| J 

t lobia * I cpt 


OPPOSITE PAGE FOULDS OUI 





DROMEDABRY ARMY usselts 

| the infinity of sand atretching 
from the salt pits at Bilme 
foward distin! Agadés. Once, 
combined caravans 30,000 
camels strong traveled 

the 400-mile route together 
for safety. Now. small 

groups split aff to move at 
their own speed, 

The author teamed with 
Saidu, a devout Moslem, anal 
fed the way whenerer his 
partner pitused to pray. He 
was guided by ather files of 
camels in the caravan, never 
hacing mastered the Tuareg 
talent for nevigeting by the 
sun, stars, ond dunes. 


ECC S60nt 2° Loe Fhe Peee 26 5 


We are in Niger, in the oasis of Bilma (map, 
page 705), More than 600 miles to the north- 
west. in Algeria, some Tuares now work for 
the French atomic energy installation at In 
Ekker. Others evenconduct parties of tourists. 

But in Niger no Tusreg ever heard of the 
atom, Tourists? They do not visit the sands 
of the Ténere, an especially inhospitable part 
of the southern Sahara into which I am now 
about to venture. Here in Niger the Blue 
Man knows only the primitive ways of bis 
forefathers. He keeps camels, goats, sheep. 
Mostimportintiy, he carnies thesalt from the 
Sahara, where it is abundant, to arene of the 
cattle-raising south where itis not 

The salt our caravan will carry comes from 
mits outside Bilma worked by Negroes known 
as Kanon, They pour witer into the pits to 
loosen the salt and add natron (socium. car- 
bonate) to remove impurities They cast the 
mort silt in wooden moatlds: the dried blocks 
wetzgh perhaps 40 pounds, Resembling lone- 
stemmed mushrooms with flat tops, they ure 
difficult to the to camels, and break into im- 
possible pieces when they fall (pages 702-3). 


608 National Geographic, November, 1965 


Why the Kanuri do not cast convenient 
bars, Tf de not know. Neither do the Tuareg. 
They look at me with blank faces when I ask. 

Preparing forthe march, we pound millet— 
food for the journey; plait ropes of date-palm 


fiber; load salt. Lrepoir my bagey pants, which - 


have broker | 

The Tuaree watch me closely but casually. 
They approve my veil; they do net know I 
scissored bt. They smile at my shout when o 
camel bites my dermeére, 

They approve the way | load my camels 
and laugh wt my many errors in Tamahac, 
their language. They see I do not mind the 
dreadful green camel spit, for no more than 
they, who rarely wash. do l keep myself clean 
in the desert where water is only for drinking. 

1 tke and admire camels. [ think them 
funny. | roar with laughter at the sight of 
them kneeling at night, all-in & ring tke old 
women, around a pile of fodder, looking down 
their rubbery noses, occasionally nipping a 
netehbor, superciliously peering into the cdes- 
ert when a jackal howls beyond the campfire. 

The Tuareg also like camels, which muke 


life possible for them in the desert, but they 
do not think them funny’. Insteacl, they think 
t am funny for laughing at camels, 

Now at last we start Each dromedary is 


made to stund up after it is loaded, and the 


heasts are roped tail to nose (lelowl The 
Tuareg shout, the camels roar and make 
gargling sounds, The strings move off im- 
mediately, for a camel left standing with 
nothing to occupy its thoughts will curely do 
something disruptive. 


Harcloot Across the Sands 


The strings move in ne precise order. Some- 
times they march in line, sometimes in paral- 
lel rows. There is no path to encouriige single 
file across the Teneré, We will guide by day 
upon the wind and the blazing sun and the 


fetch of the dunes; the stars point our way in 


the cold of Sahara winter nights 

In the beginning we walk to spare the 
camels, und alsh to rearrange loads that slip 
In the firat few miles. We travel imerminable 
corridors between dunes: It good to feel the 
sand on ome’s hare feet 





I Joined a Sahara Salt Caravan 


Walking, take stock of the men with whom 


Tam crossing one of earth's most sinister des- 


erts, a place in which scarcely a blade of grass 
grows or a drop ol water moisiens the sands, 

My new friends number ten: Six are veiled 
Igdalen tribesmen, and one an ledalen youth 
who will con the veil only when he becomes 
15 or 16. Their features are regular, their skin 
is ae white as my own. Two are Negroes, small 
boys. They ore ialas. This Tamahaq word 
means “slaves,” butslavery hereis not slavery 
as we knew it in the West. 

The Tuareg once captured and) still hold 
slaves, but never bought or sold them, Theee 
davs the tklan are free to go if they chose, 
but most remain, for they know no other life. 
Thus, instead of shaves; one might cail them 
servants who work for their keep—the hum- 
blest caste in the stratified Tuareg society. 

Mist reapected “Tuareg custe is that of the 
imajeean, the nobles, who in the old davs 
raided canivans and fought other tribes and 
the French invaders. A tall Tuareg noble is 
still a most imposing specimen: He strides, he 
does oot walk; and even when he begs a cig- 





arette, he does so with the air of a king con- 
ferring an honor upon a subject. 
The must numerous caste is th 


who to this day pay annual tribute to rite 


nobles. Apparently they never stop te think 


that the necessity for doing so no longer exists, 
MLy ledalen companions of the caravan are 


neither nobles nor vassals, but come from 


what Lean describe only as a “religious tribe,” 


They practice the Moslem faith amore scru- 
pulously than most Tusarez, who are not very 
relimous. My caravaneers pray the required 
five times a day. Also, from their people come 
the Tuareg Mirrabowts, or Islamic holy men, 

I almost forgot the tenth companion. He 


has regular features and o dark skin. He is 


halfway between Berber and Negro, a not-un- 
expected mixture in a slaveholding society, 

! make team with Saidu, our leader, | am 
our “Tail-end: Charlie” J walk behind our 
camel! string to see that all goes well, Especial- 
lv T wateh the ropes tying the animals togeth- 
er. No pack camel will continue to go forward 
unless something is leading him. 

1 learn the times Saidu must stop to pray, 
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blaze, Saidu is guiding on one, and ports it 
out tome “Albal’s gift to us.” 

‘Thanks to Allah,” T reply 

“Eawolla, Ves” Saidu nods im uncderstancd 
ing, We are very much d‘accord, this desert 
man and | 


Campers Unburden Conels 


Bul, mu for, my back hurts from constant 
Camel rocking! Will we. never moke camp? 
At lost we halt at precisely the time we 
must in order ta LL cl the camels against 





irreversible damage from fatigue. It a thing 
the | Lire ris i nowt [ron Tine Diinienie rial 
like what to carry on the journey and what to 
deo for a sick camel, 

We unload. os we will unload at every hall 
—unioarl completely, Everything 

Then we hobble the camel and cive them 
the forage we have brought. Here, at lewat 


one (an be sure toes wll mot wander three- 


leweed mito the desert nieht in search ol rrTiss: 


ne need bo waste the entire next morning in 


fntine and catching: hem 
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furai—the long robe of the desert—iown nii= would attick: they know somehow [am 


over them heads iferent Miagily there are no clogs 

So, they would not wash, or comb then 4 Ronun with a eoatskin of water and a 
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KEN wrt write) several others have drunk then 


scrub the 
Al pom we pass thrown the notch on the Hil. the 


hen tah Dut empty the goatskin. Lf tins 
Clit and slowly descend a longslape. At mid rontsk | 


n also is new, | gulp the water tow 

night, by the light of a crescent teoon, we see mckiy tio fine out 

palm trees We stay two dave in Fachi while we rest 
The thaomp of wooden pestles erinding the camels and ourselves, moke new ropes 
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move together when we goon | find myself wish 
ing the canivaneers harl their Gumilies with them, | 
like the Tuareg encampments, changedevery mon 
nu the nomads move in search of new pasture 
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‘We howe heard that in -vour country,” once said 
i mun Whose tea | was sharing. “men descencd (4 
Dressing their lips agaist! those af their wives. Is 
this true? 

“Te it true," | retorted, “that Tuaree men descend 
to exchanemy sniff of the noses with their wives?” 
We stared at each other a moment, and then burst 
inte leughter 

Che day we leave Fachi we count at least 20 
camels, | cannot sav the increase improves milter 
forus, Thete are more animals to logk after. Mor 
Camels mean more cumel ticks 

The ticks lenve the camels ancl Come to me i 
nicht, crawling and biting: I do mot get much seep, 
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the faithiul must refrain from food, drink, thus veil are warm with friendabip 
and lowe durnne daviieht how ‘Bellafia,” he says. “Farewell 
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Life-sustaining power and 
violent electromagnetic storms 
flood to earth from our star 


THE SUN 


By HERBERT FRIEDMAN 


Chief Scientist, FO. Hulburt Center for Space Research 
U.S. Naval Research Laboratory 





Thow sun, of this great world both 
eye and soul— joux mivTox 


y UIGHT MINUTES AGO, daylight now 
4 «entering your window escaped the surface 

of the sun, but its energy was created deep 
within the solar furnace before the birth of civili- 
zation: Each second, four million tons of solar 
hydrogen transforms itself to radiant energy 
which eventually floods mto space. Yet the sun is 
so huge that it can continue to consume itself at 
this rate for billions of years to come, as it has for 
five billion vears past. Thus our star shines stead- 
ily over eons of time, to light the moon and planets 
and sustain all life on earth, 

But the peaceful sun can erupt at times with a 
tremendous burst of energy. Then streams of in- 
visible rachation and immense clouds of solar gas 
strike the high atmosphere above us. Shielded by 
a protective blanket of air, our senses receive no 
inkling of the storm above, but its power shows in 
a host of mysterious and awe-inspiring events. 

Throughout history these effects went almost 
unnoticed by man, except for the spectacle of the 


INCANDESCENT ORB in a golden sky, the sun 
spreads the dawn of a new day over haze-oftened 
mountain in Ancona. Thus, as it hes done 

since the beginning of time, carth’s star renetca 

its gift of warmth and light—and of life itself. 
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ta collicle gpncl fuse. These tind parti ies een 
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in the suns cicnse thtleriar, are of the average 


almost as far opart, in proportion to their size, 


as the earth and Venus. Aloreover, they re- 
quire 4 heacl-on crash a extraordinanivy Men 


sored in order to fuse 


Human Bodies “Hotter” Than the Sun 


Only because the sun 50 larwe is its Lotal 
1ereriy so ¢harmous Pound fiat 

i Da aed a | 
bowed, the sun actually produces fess heal 


than the humiin toads 
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If the mass of the sun 
be matched with hve bodies and il the 
normal humuin 
could continue, they would generate more 


coulcl 
metabohsm of those boches 
heat than the sun now radiates 

How do we know this? It's asimple matter 
The sun's output of radiant 
energy, divided by the sur’ tmiiss, shows 


clails nroduclion of two colores a pound Hy 


of arthmeti« 





contrast, the average human body generates 


= i se | ; | = , wi 
something tke HM) calories a pound each ea 





Author Herbert Friedman sdjusis (he sun-seck 
ig eA Of a Sor came©ce in het ieseé if af Aero 
At the Navol Research 
Washington, Dc 
the Atmosphere and Astrophysics INvinian, DM 


Friedman directs the Nath 
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where he i Supermienilent of 
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Shiga a Stijl aie 


Biron progr disthaished cantrity 
tions te kKnowledee of the sun haye earned mutes 
ous AWE onl Ce 

Coo) air, warmawim: Piping witer through heat 
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aeiventure the Wore 
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EXpiOrAlion of space 


aeenctes af the United States Gavernment are 


Y Of anathi 7 cli cite cl ta the stucl 
ans activity and its close relationship 
ie eourth's ENYITOn Men 


Vila oFwn 


cearch, 16 deeply involved 


C)ttice of Naval Be 
n studving the 


y arenes of satellites called 


arency, | it 


sun, We THniaN 
TE RAL in rlint 


at ll tomes for solar rachin 
Measurements 

Lint very recently, man's view of the ieav- 
ens was seriously hampered by a murk, 
shimmenne atmosphere, which distorts luchi 
hems and blots out the sun's atmospheric X- 
Pave mnie much 


riwtiition. 


of tt= ultraviolet and mnfrarec 
CITT 1S 


Princeton astronomer, 


Bissell, the netect 
sted, “ALL eood 
ntronomers. co to the moon when they die =o 
that the 


the interference of a dirty atmosphere 


Henn 


Oe ye 


may observe the wuvere without 


But beginning in 146, rockets beeame avail 
able to carry stall telescopes and spectrographs 
ubowe the atmosphere, anc for a few munutes 
ofeach rocket’s fight the ultraviolet and X-ray 
emissions of the sun con be studied. Within re- 
cent vears balloons have lifted heavy telescopes 
And cameras above 99 percent of the atmosphere. 
lo tin area where the distortion of visible light is 
largely eliminated: (paces 740-3) 

And now satellites, such as the Orbiting Salar 
Observatories of the National Aeronautics and 
STRICE Administration. provide stable platforms 
That can point 80 pounds-of Instruments steadily 
at ihe sun, with fine accuracy. Dowens of sols 
Witravinlet and -A-ray pictures can he transmitted 
lo garth elaily 


Wartime Puzzle Leads to « New Technique 


Radio astronomy, which is only about a third 
i} a century old, provides another effective tool 
for stucdving the hicher levels of the solar atmos- 
phere. During World War U, British radar engi 
neers puzzled when their instruments 
Tracked intense static signals descending into 
Lhe western ocean, Instead of Nagi bombers 
coming fram the cast. They found that such 
ghost signals rose aod fell with the csing and 
setting of the sun, which was «ending oul jts 


Own facie messes 
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The sun's racio emanations constantly flicker 
and pulsate, with frequent violent outbursts 
Astronomers Lune 1 of these hig Caw aes with 
aehsitive antennas, Using huge radar transmit- 
ters, they can bounce beams off the swollen ut. 
or airosphere of the sun and probe ite structure 
Had Movements. 

Last vear and this 
fesienated the International Quiet Sum Vears 
1OSY), Observers in 43 countries: have been 


tel gud PUGS, hive been 


kee png il cig of the face of the sun ata tome 
when it is relatively undisturbed by sunspeits 
and solar storms 

The LOS Y is sequel to the International Ceo- 
USS), when sctentists-stud 
ted the sun ated earth ander ofhitions of mitxi- 
mum solar activity.” Changes <cince 1958 have 


physical Veor (1957 


been substantial, since <olar activity vores from 
wove. tO GQUIC Lo BOVE Deain in an Average 
evele ol about 11 wears 

In these coordinated international SUrVEVs 
ir telescopes take regular pictures of the aun 
through various filters; mountaintop observa 
lorics Wiltch the sun's outer atmosphere throuvh 
COrOnAgraphs, magnetographs muke magnetic 
maps Of the sun's face (page 729); radio tele- 
SCUipes Cipouure Lhe suns rade anals as Wav. 
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The sun takes 
center stage 


BR EVENING when the 
+r) bank inte the scorching 
desert, the Euvytion of 3 0000) 
WeHte are knew where it went 
The-sky goddess Nit, her stay 
spangled body arched over the 
eurth in personification of the 
ceiestial Vault (as shown in 
the funerary popyrus below), 
Hi awalliwed the setting orl 
Durime the mieht if jourteved 
through ber body; cach morning 
the gave birth bo the sun anew 

[in stich fashion dh ancient 
tan eee earth fl the center af 
his univerac, dominating the sun 

Finally, inthe |4th century 
the Polteh scientist Nicolaus 
Copirnicis liberiied astronanm 
—wnd outraged publie sensiliil 
tht — itt hie thesis of go 
sun-centered “ysterm 

‘As Wf seated upon aroval 
throne, the son rules the fanny 
CH ihe piltinets ae thew circle 
round him,” wrote Copernicus 
That i how Andreas Cellarius. 
ibe Dutch geographer, cepicted 
the Copernican sestem (richt) 
ity Tete, with the ath then: known 
Manets orbithne the sun Fotir 
Pepreéentations of earth melvanyael 
a klowly dawning «concept: Ae 
davicht bathe: half a planet, the 
other ade sleeps in the miele 
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RADIO WAVES 
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COSMIC RAYS 
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Ewrth's atrospheria shield admits bieht and heat but blocks the sun 6 deodliest raves 
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represents notes with a somewhat lower fre- 
quency, andl visible light waves fall still lower, 
near the middle of the keyboard, 20 to speak, 
Farther down the scale come infrared and 
then racio waves, the “low notes.” These, too, 
are electromagnetic vibrations, differing from 
light only in their rate of vibration 

At three-quarters of the distance to the sur- 
face, the solar interior has cooled to about 
10,000" Cand the density bas fallen to about 
i tenth that of water. Up to this pont, the 
sun's energy hos been transferred in radiant 
form. Radiant energy travels directly bv 
waver moving with the speed of light, as 
when one feels the heat of a fire at a distance 

Now, however, still more thin -bOO,000 
mites below the. surface, the sun’s gas berins 
lo convect, like bowling water, and cnergy 
seethes upward ina turbulent flow of het gas. 
Convection otcurs when chaotic masses of 
gaseous atoms flaw in currents, cach atom 
carrying 16s own parcel of enerey all the way. 

Finally the sun's enerey reaches the sur- 
face anc there, in the photosphere, its form is 
again chunged, being largely converted once 
more to radiation that leaves the sun to flood 
through space. 


Sunspots Visible to the Naked Eve 


Aristotle taught that the sun was a globe 
of pruire frre without blemish. This beliel per- 
sisted until Galileo's time, when the newly in- 
vented telescope showed that dark spots come 
und go across the fuce of the sun. 

Normally, bright sum blinds the naked eve, 
but when fog and haze reduce the ¢lare we 
can reddily detect large sunspots, especially 
near sunrise or sunset. Two hundred veurs 
digo, people thought the spots were solid 
mountaintops protruding above an ocean of 
glowing lava, the pholosphere. They reasoned 
that the photesphere would have high and 
low tides, As the tide ebbed, the higher moun: 
taintops would show as dark borlics. 

In 1774, bowever, Alexander Wilson, 2 
Scottish astronomer, observed that spots had 
inclined edges; like the slopes of a. crater, 
leading to 4 dark interior inside the brilitant 
shell. Sir William Herschel, the British court 
astronomer, proposed about 1800 that a spot 
reveuls the surface of acold, solid crust. Above 
this surface, he theught, were two cloud lay- 
ers, the outer being brilliant and hot, and the 
inner. a cool, protective shield, shading the 
crust According to thit notion, aspot would 
appear when the clouds parted to reveal the 
underlying coal crust. 


Herschel went so far as to sumeest that the 
(ark interior af the sun supported intelligent 
lift So great was his puthority that the idea of 
a cool solar surface persisted through most of 
the first half of the nmeteenth century, even 
though it ta simple to calculate that sucha 
sun could not shine for more than aday or two, 

Actually, the surface of the sun, the phote- 
sphere, appears franular at ite hake, as though 
it were paved with cobblestones (pages 714- 
16). A-sunspot begins to form disca dark pore 
in the midst of the fine granular pattern. Soon 
several ports coalesce with each other to form 
4 spot. Sometimes the spot lasts only a few 
hours, but occasionally one will grow and 
persist for weeks or months 


Hotation Varies at Different Latitudes 


The shape of the spot most often resembles 
4 funnel 400 or 500 miles in depth. In the dark 
central area the temperature is only about 
4,200° C. This is hotter than the hottest blast 
furnace on earth: yet compared to the 5,700° 
C. temperature of the surrounding photo- 
sphere, the spot appeurs cool and tlark. 

A rélatively <mall spot micasures only a 
few thousand miles in diameter, roughly the 
size of the earth. The largest spol group on 
record, in |%47, expanded to more than seven 
hillion square miles. 

Sunspoets act as markers on the clear disk 
of the sun and show us that its globe rotates 
from ist lo west (opposite), bul in a verv 
peculiar way. Unlike the solid carth, the sun 
does mol rotate woiformiy at all latitudes, A 
spot close to the equator, for example, com- 
pletes a rotation in 25 days, one at 40° latitude 
takes 24 days; the rotation of the polar zone 
miy Lake ox long as 44 days 

Thus the gaseous sun twists on iS fXLs so 
that the equatoral regions rotate faster than 
the polar caps. Mostof the changing features 
observed on the surface of the <am must be 
related in some way to this contortion, 

During quiet periods of the | l-veor solar 
cvcle, months may pass without visible spots 
At peak peniods, asin 1957, spots may num: 
ber as Many 4s 25 at one time 

Some people have tried to link the number 
of sunspots to the number of admissions of 
mental cases to psychiatric hospitals, to the 
behavior of the stock-market, to the pattern of 
annual growth rings in trees, or to the catch of 
Atlantic salmon, None of these proves out. 
But sunspots are clearly connected with raclio 
communications, magnetic storms, and the 
auroras, or northern and southern lentes. 


Three ways 
to see the sun 


ite ht roght, lop) through a 
L 


t 
J Cele La Pe Va a | i 
(tee forth irr Whew Eh 
iit thi Wet lent of 
ri | ili j i | i i 
Ccrt cheer pa Cet { F] L| 
lint ender). Sines cum 
iii ik Loe a | ear thy 
4 | I I , lal m of hi | I 


Slinrered in uo magnetorram taki 


LE tereane fum th i re pe C 
ji 4 rT Lil t j 
| i lay j i | | j i 
hb q PebLee i 
t = 
ni Ll | | | kf i 
1 Pe rin | ' 
i | 1 | a | 
I LI Li | i 
Well Fuses ae j I MI i 
t I iit hi | 
it Ll i Vi Lie kets LI 
i | 
ibe i. i i {| t [ I fil 
1 | 
1 I tC Su LW i 





i . One rth; |] 
: ik LLL i I L] i Let 
| i | bag id i | Litt =A LET 
Vili Lt gnc hiterent pas 
LY 1 [I E ua it wet | 
li | i fi {| it Tt i Li | | 
Lol i] LHe rely E Ww] 
1 tl | uF iI i tT t iu | 


Suniace, forming the suns 




















di Met Li elie ae et ae 
i bot Gat ry Cwmeni 
Crh Ii PLOT i} urea 
Which are a direct product 
mM! solar bombardment. ('n- 


like magnetic phenomena 
which are reveuled only b 
Oehicate instrument iT 
trange lyrhts of the aurera 


Petabi mil ids TRE] EL 
# J ' u . 
ATL li ara Ape le TT 
ih one oe ; the Fourt! 
; 7 F 
i | i i ’ 
CENLUuUT 4 aT mal \| rir] i 
A ores yf i ra fia 
je Lu! fl. a er iit eee 
chi Crile] Le li 7 ifaevor: 
‘ 


Ly ITT E oe. et Oi lag: LITLS 


j 
fn LOA See | pedi yy 
eo. thee fadioon fiber mi tia 
Foal til Lit] chi Sere 
: 1 oi ] | 
il Mnteheee Ti oi 
; 
he CoOrongeram bore. rig 


Ma 1 th tAariin 


uns CVCL back more tha YL! EELS On Ob Lhe SLi Eee CuatNe Streams mn 
vy ise he trument be twisted into whirls which detach 1il 
a. ETS cit La = Ta rosette. ial Were ri if LWiStet Ibo Wilt eT) =a a td | 
voich breaks white licht into i Tamilltar imoke nes, rising to break through the pho 
™ 1 | 5 7 . . =, = = = = = 

THIN W Sec irc | aes fr, We Aes ure Los poere pnd thus ta form pure of spots 

: Th. Pi = : a ree) | > fi i 
Lhe meee Lins pots r| i naAehne tl VW hy mre Sums] iS Tea veiy i Ta] | Liss I LI 
F | 7 7 ri] : if oy i iri 7 he 1 CPP es i rt} Ti i gil a et, ue i \ learpe | Lit be 
iid streng s Tortie COT Curae i) et WEE i pot ru Won ri 
Piver | f | mT) i Ti Tyce ters | rrwee PGi i Li | ii - ee sion 
het (SL Tbe resi clos PIER il eT Tl EL t I Ci i] | | ‘ ee teea| EL. 


(acne | cle occelerators, such asthe Brookhaven In the 1830's, the French philosopher Aw 
ri hy ofr reat rt Ok OVE! prec oes Such guste Comte wre ha Than must reconcil 
powerlal field over only a few thousand himae? to: eternal ignorance of the compo: 
juare tect When we consider that the sun- ton @ the stars. How utterly wrone he wes 

ot feld often covers an prea bie enough to By analyzing the quality of sunlisht arriving 

blanket ten eorths, we know thot a major from GAcmillion miles away, we can tell what 

norton of the energy on the scalar ahmasphere (the sun Tie OF (LSE fs Accurately a6 1f 2 

COUN wom mrenetic feild samplt a the slur bia heen hroueht to OULr 
Ley eurthly laboraters 
a , = — . 

Light Yields the Stars’ Secrets ivoms radivte light with precise frequen 
Wevery high-chool science studentiearns, ms that wniquely identify cifferent elements 
magnetic Held cay e established m the sumew lat like the tones fol overtones that 

laboratory by 0 steel horseshoe marnet, or h4 rduce the speciic color or quality af & mu 

iy boa Lh urrent flowing in a coil of wire sical tosirument The ear can mick out the 

Wow there are certainly no solid-stec! magnets Hii: Trequency component of imstrume 
1 Ss nots. ao their maenchem mus Come tal eaunde with much. ereater dicernmen 

fram tremendous electri urreni ITVLoE Lian Lie © han resnive th liveiit he ia 

oe | | Mm | million CLT LaCie color MEX ture Payt rire: co] The BAS roniimu 
ai Cl nose uErest tn Inesc Huet ne. LSE UoenSs., Loe optita eC Leo pi 

currents onginate in the Mighly convective docs what the eve cannot, and permits us 

Hs siirrounding the inner nuchear furnace PSO Line cient “tunes if COPE we Peh 

Phe streams of hot gas carry burned much Pregquenaes. of every known paton 

rue! Pe ae Ene (miler PRES ch4ri | esh Perhan Lie 11 i remarkible o OM DLLs 





L ca b = yp = a 4 _F. 
hk =) Ve <I. ait ee, Fie | | : =, * 
— + _— - ara ; ==. wt ik / i _ . 
. - oP =-->" ey ; ea Se age. | 
- ] - ; FA . = i, 345 >» we * * . e a? - 
«4 * = — i Js -_ 9 ¢ - a4 —™ 
| “ee | 4 252 a,._ 2S =e eee ied] aes 
= a, - a Sy = >= ~ > | i ~~ E =) F r be 
= (<= 2 " i -- en ’ ry UP wa Pe » —, 
. \ > A> eet 14% re “M 
‘ , - " _ ye 
: _"" 2 t rat - 
~ i -- s 
ae i ¥ a = To 
a , = a 
a * 
- & -_ 
7 2 
. = = Pal 
4 2 Oe 
’ * j | == Fall r? 
them a ae 
= ’ 5 : . 
= ie! — = 
> a - 
* 
: & 
4 
= - 
, 
- _ F 
. - 
1 F = 
p i ‘a << — " a 
a ee “es 
= J - — o4 ® ® r 
i 2 
* . ) 4 — — 


— 


Ve stain” 
omens [| 
Beka 


«a 
~ 
ae 


. en 


a” 


woe ee 


ia2 


Glowing homs of a cresvent sun cupan invisible 
moon above the Sahara in 1053. Seconds later the 
sun's disk slipped behind the moon, surrounding 
towith the thin, ery ring of an annmuliir eclipse. 


discovery that all stars are mode of the same 
atoms we find on earth, 

In 1814, Joseph yon Fraunhofer, a. young 
Bavarian lens designer, stumbled upon a most 
surprising phenomenon He was trving to 
isolate pure colors from sunlight, to test the 
refraction—the bending of light rays—by his 
telescope lenses. When Fraunhofer looked at 


the rainbow spectrum of sunlight with his 


instrument, he noticed many fine dark lines 
interrupting the smooth progression of color 
from red to violet (pages 7276-7). At first he 


blamed his glass for imperfections, but soon 


he became convinced that the dark lines were 
4 true feature of sunlight, 

The solar Fraunhofer line spectrum can be 
used as a “fingerprint” of the elements in the 


sun, for each element shows its own combi- 


nation of lines: Hydrogen, for example, pre- 
duces a simple spectrum with just a few dark 
lines; iton has more than 3,000. By means of 





Such rings occur about once in three eclipses; es- 
pecially when earth's path comes closest to the sur 
and the moon swings farthest from carth. In a totul 
eclipse the moon barely blots out the sun's face—an 


Fraunhofer lines; about 70 of the 92 clements 
naturally occurring on earth have been iden: 
tied in the sun. 

Furthermore, the character of the spectral 
lines—whether they appear sharp or fuzzy, 
durk or only half-shaded, slightly shifted 
toward the rec or toward the blue end ‘of 
the color spectrum—aoffers the astrophysicist 
tremendous amounts of information: He can 
deduce temperature, pressure, density, and 
composition; the strength of gravity, density 
of radiation, electric force, magnetic force, 
degree of turbulence, and convective move- 
ments in the region of the sun where the spec- 
trum line is produced. 

The Fraunhofer spectrum tells us that the 
sun consists principally of hydrogen. Avdro- 
ven dloms are roughly 10 times os abundant 
there gs belium,the mext most abundant ele- 
ment, and 1,000 times as abundant as carbon, 
hitrogen, or oxsvren, which are so common on 
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75,000 miles lo six eclipses, but because of 
clouds or rain saw only one. A French as- 
tronomer, Pierre Janssen, was 40 Intent on 
photographing the eclipse of 1870, during 
the France-Prussian War, that he risked Ger- 
man nfle fire to escape from the siege of Pars 
in a balloon. Unhappily, when he reached the 
eclipse path over the African coast, rain hid 
the event 

In 1842, astronomers in southern Europe 
were the first to take careful note of the very 
faint, extended outer atmosphere of the sun. 
As the moon blocked oul the brilliant disk, a 
pearly white corona with delicate streamers 
and curved urches stood revealed. Close to 
the black edge of the moon, a reddish ning 
encitcled the sun, #iving rise to the name 
“chromosphere.” From this ong, tuminows 
red clouds and streamers of gas called promi- 
nences looped high into the corona. 

Each century sees about 247 solar eclipses. 
Approximately one-fourth are total, and on 
the average two total eclipses occur-every 
three years. Among. other institutions, the 
National Geographic Society has been active 
In eclipse observations, with nearly a dozen 
expeditions since the early ‘30's.* 

But in spite of the most persistent efforts, 
more than a century of eclipse studies has 
given us less than a hundred minutes’ worth 
aft observation! We still Know relatively little 
ibout the true structure of the chromosphere 
nid Core 


Temperature Rises in Solar Atmosphere 


Presumably the temperature of the sun's 
atmosphere should get progressively cooler 
the farther one mieasures oul from the sun's 
surface. Recalj that the temperature deep in 
the thermonuclear furnace ts about |6 mil- 
hon degrees, and drops steadily to about 5,700 
degrees at the surface. In the solar atmos- 
phere we would expect even cooler gas. 

But the spectrum of the chromosphere and 
corona reveals a very interesting parnidox: 
The temperature there begins to rise again, 
shooting up to above 100,000 degrees in less 
than 10,000 miles, and eventually climbing to 
several million clegrees. 

How can the chromosphere and corona de- 
rive their high temperatures through a much 
cooler photosphere? 

Astrophysicists believe that the seething, 
hubbling granules at the aun’s surface break 
like ‘ocean waves and create 0 tremenclous 
rumbling roar of sound As these waves of 


‘See “75 Years Exploring Earth, Sea, and Sky" by 
Metin Ml Piye, GEOGRAPHIC, January, 1.965 
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sount) rush upward into more riirehed gas, 
they accelerate until supersonic shocks occur, 
which heat the gas to its high temperatures. 

Pictures of the nm of the sun show a foun- 
tainike structure. Thousands of toncues of 
gas. called spicules, spring as jets above the 
bursting granules. They surge up from the 
base of the chromosphere and fall back again 
in five to. ten mmutes, rising with speeds of 10 
to 15 miles a second to heights as wreat as 
6,000 miles. Some of the spicules seem to 
vanish into the corona. | 

At any instant as many as 100,000 spicules 
cover the face of the sun, and for this reason 
the chromosphere has been culled “the spray 
of the photesphere.” 


Streamers Leap Thousands of Miles 


With the coronagraph telescope, which ar- 
tificially eclipses the sun's disk, we can see 
huge streamers of bright gas often looping ns 
high as a hundred thousand miles into the 
corona, and dipping back to the-photosphere 
as much as half a million miles away. These 
prominences, when photographed in time- 
lapse motion pictures, show continuous 
changes in their over-all shapes and compll- 
cated internal streamine. 

Prominences usually appear tospring from 
sunspot groups. Their arched structure indi- 
cites strong magnetic fields—just as iron 
filings form curved lines on a sheet of paper 
when a magnet is placed under them. Where 
Lhe streamers are anchored to the photo- 
sphere, viclent convection twists and shifts 
the lines about, causing the arches to react in 
spectacular whipping, streaming, and erup- 
tive patterns high into the corona 

The corona is not a static atmosphere that 
blankets the sun the way our own atmosphere 
hugs the earth. Because the corona is so hot, 
it continually expands into space—telatively 
slowly at first, perhaps a thousand feet. per 
seconcl But the nsing coronal gas accelerates 
rapidly, because there is almost no interplane- 
lary gas pressure to resist the expansion. Uln- 
mately it may reach 300 miles per second. 
This “solar wind" of hydrogen steadily blows 
out through space and races toward the earth 
and other planets. 

The wind that reaches earth today teft the 
solar surface about 10 days ago, Actually it 
never penetrates the atmosphere since it is 
deflected by earth's magnetic shield, which 
bulges out thousancdsol miles from the surface. 

How far does the wind reach? We aré not 
sure, but calculating from its speed and 
strength, it must travel at least to Neptune, 


40 times farther than earth from the sun, 
and possibly to Pluto, 40 times: farther 
than earth, 

Modern eclipse expeditions took ona 
new look in 958. when scientists first 
attempted to use rocket astronomy to 
determine which lavers of the solar 
atmosphere emit A-ravs and ultravtolet. 
The expedition was a joint venture of 
ground-based astronomers, under the 
leadership of Dr, John W. Evans of the 
Sacramento Peak Observatory in. New 
Mexico, and ateam of rocket specialists 
from the U.S, Naval Research Labora- 
tory, under my direction 

The eclipse began at sunrise on the 
equator near New Guinea and raced 
across the Pactc Ocean for about 8,500 
miles to the: coast of Chile near Val- 
parca, where it left the earth at sunset 
In it long path—never more than 150 
miles wide—the eclipse missed oll the 
luree South Pacific lands, and could 
be observed on land from only o few 
coral atolls, 


Rocket Horrage Tukes Solur Pulse 


The astronomers chaise the atoll Puke 
Puka an the Danger Islands—about 
27,400 miles south of Honolulu—on 
which to sel up thetr spectrographs. To 
support the rocket part of the exqedt- 
tion, the Navy provicled a floating hotel, 
machine shop, and laboratory—a land- 
ing ship called the Porat Defiance: 

Our six solid-fuel rockets, 1,500- 
pownd combinations af Nike-booster 
first stages anc Asp second stages, point- 
ed like arrows from the deck. The Asp 
second stages would enter the eclipse 
shadow about 100 miles up. ceach a 
peak of 150 miles, and splash into the 
sch 6) miles astern about six minutes 
after firing. 

Eclipse day dawned gray and over- 
cast where the Potet Defance lay to, 30 
Mmiles-off Puka Puka At 4:48 we fired 
the first rocket, 10 minutes betore totali: 


ty. Two more were fired during the brief 


interval of totality. Sixteen minutes 
later No. 4 flashed Into the sky. Rocket 
No. 5 balked, but the sixth rocket took 
off almost on schedule. 

When the smoke had cleared, our 
thouchts shifted to our colleagues on 
Puka Puka The sad story that we picked 
up shortly after on the radio told of rain 
and clouds that completely ruined ther 
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ignited. Meanwhile, ‘send of the pinay disk one 
into blobs of dust and gas—the pllanets (stage 
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As the reaction zone moves closer to the surface of 
the sun, the tremendous nuclear heat al its core will 
also move outward, forcing the sun to expand, and the 
total amount of radiated heat and light will increase. 
The sun will then become a giant red star like Antares: 
Tt will blow up to a monstrous ball of extremely rare- 
fied, red-hot gas large enough to engulf Mercury, 
Venus, the earth, and Mars, the four nearest planets 
(pages 737-39), 

When will the sun reach this stage? We have no 
cause for immediate concern—it may take another 
five billion vears' 


Sun Will Turn From GCiant to Dwarf 


Finally, when all its hydrogen has been converted 
to helium, the sun will cool and shrink, ultimately 
becoming a white dwarf no bigger than the earth but 
weighing several tons per cubic inch. 

Not all stars reach this peaceful demise. Stars much 
more massive than the sun end ther evolution tn a 
catastrophic explosion which fills vast regions of space 
with debris. Eventually this material recondenses into 
new stars. Qur sun is such a second-generation star, 
and man on earth is made of secondhand atoms left 
over from a star that exploded before the sun was born. 

We know this because the sun contains an excess 
of heavy elements, such as iron, that could not have 
been produced by the simple nuclear burning of hydro- 
gen, the primeval material of the universe. 

Meanwhile, the sun is our bridge to the stars. It is 
the only star whose surface and atmosphere we can 
study in fine detail, and it tvpifies the great majority 
of stars in the Milkw Way. In its spectacular flare out- 
bursts, we can observe the interaction of hot gases, 
intense magnetic fields, and shock waves under con- 
ditions man cannot simulate in his laboratories. 

But we stand today on the threshold of exciting new 
knowledge. Rockets and satellites will probe ever 
deeper toward the zones of intense solar activity. With 
such magnificent new tools to observe the sun, the 
coming years should bring a revolution in our under- 
standing of earth's bright and awesome companion 
in the heavens—and the myriad greater and lesser 
stars beyond. THE END 


FACE SQUEEZED by the bending of light 
rays in the thicker atmoxphere near the 
horizon, a seffing sun glows red and yellow. 
Scattering by air molecules filters oul 

other hues. Kitt Peak National Obsercatory 
captured this image with its solar telescope. 
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‘IGH ON THE SLOPES of §,27]1o00t 
Huatalai, third loftiest mountain on 
the island of Hawa, our jeen rocketed 
along like a bucking bronco. The grassy 
boulder-strewn track was barely visible among 
the bushes and low trees. We had crossed the 
cinder-and-ash cone of the dermant volcano 





and were dipping down toward the 5,006-foot 
saddle that lies between Hualala’ and huve 
Mauna Loa and Mauna Kea, both towering 
more than 13,000 feet. 

The January sun shone warmly as we 
jounced past a fine stand of native cray- 
trunked koa trees. Suddents Dave Woorlsice 
pointed, and at the same second we heard 
the thin tck-uck calls. Five nene (nav-nay, 
as the Hawalians pronounce it) came flying 
straight toward us from the koa grove We 
clattered to a stop and scrambled out The 
geese flew easily and gently over our heads, 
20 feet up, then landed on a nearby hillside. 
Three of them crowded together on a «ingle 
boulder, as tf ta get a better look at sus 

David H. Woodside, head of the Wildlife 
Branch, State Division of Fish and Game in 
Honolulu, bas seen more of the world’s rarest 
goose in its limited wild habitat than any 
other observer. For 12 vears he has climbed 
the lava fields of Hawaii and Maui, the only 
two islands where the nene has ever occurred 
in nature, seeking traces of this once-vanishing 


CURIOUS AND ALERT, nene geese of Matcaii perch 
atop jazeed lava, Slaughtered for food, the 
sprctes neared extinetion half a century age. Note 
a joint British-American effort is restocking thie 
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CO) SW is Some of the new Bu ile aay Li 

What a thrill for us to see our first free-flvineg wild 
nene,-tor we are among the handful of asco pili whin 
have reared these geese, hiv to bring them back 
from the brink of extinction 

In the 1940's possibly fewer than a dozen wild 
bircs remained from flocks that 150 vears aco wer 


estimated at 25104) Now internatiinal salvage oper 


ations have increased the world populatian to 500 
OF more, aod the mene vs the INS PITTI first exer le | 
a rare bird whose wild population has been replen 
rmeheck throgeh riense of stock regred in Capuvits 

4s we struggled over the rock-strewn grass, we 
tricd to ste whether the birds had ecdoreed lee hands 
Were these Rese that ate | aT cm re asad [rom aya 
GVItY to aid to the tiny wild flock, or were they wild? 
They allowed a close approach (right), for mene ore 
tame, whether hatched in the wild or in captivity 

The birds stood very <ttll. and we came 40 esr we 
heard the Jaw conversational moan they use on the 
ground. If is o strani, faint sound which ¢eems ts 
Ortent them to each other: Finally they took wing 
afain, circling and making their shrill calls, a thn 
ner Version of the crv of the Canaria Fone 

Heior’e they flew, we observed the colored pais Ty 
hands on the lees, which serve 44 4 code to tdentif: 
the inelivichinl gine the Vear in Wii hy it Wis Felean | 
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Nene Never Leave [<lands 


The nene (/Brenta jandiicensis) is the oddest of 


eer Uther true geese live inthe northern ten rere 
Hawai. 


(ontinental geese micrate—nene do not. (ther geese 


| 





fone und subarctic—the nene in. tronics 
tke water—nene dwell on drv lava beds 

When Westerners armived, they noted that the re aE 
Wetr not creath prized by Hawiitinns The cull 
HUE: Were no ornament to chieftains’ clonk< The 
were hunted for food, however, of mace into. pets 


| bi hobitat Of Lhe nene stems lo nave been local 
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Helpfrom Britain: fin 10! 


Snr I rli Her terechire 


the Wildfowl Trost in 
De EaT Lio nner cl rine 
in Enelane with two females ond a cones 


Hawa, Ten vers loter, the fira of G3 


[rant 
Wisp 
bee Livy 

Lt Honwlulu Internationa! 


relurn lore 
Lirport, the crated 
pack the 
cndery Haleakala for eventual 
felegee tn the wild (nage 7301 


lettuce, Later, Boy Scout 
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near favid Hows on Hawt ant Mau West- 
erners first thought of these geese os merants 
northern tunckta, tos tere the geese 
of urope ane MSorth et until the 
late Toth century were the feese tound mest 
Ing, Making it clear that they were perma 


iTom ome 


Limenrca 


nen Peselenk= (mage, paae 6 Sh] 

fy er Hnce | first cet eVeEs of Bnene in (YAY, 
it has been one of my favorite wateriow! Phe 
Hawalan goose 


two feet hich, and measures about two feet 


SE Suricks r ine! eT ect. a Li li bi 


Tram bill to tal, with a Wingspan oft al lest 
four feet. [tifa highly distinct species, related 
But i differs in its ruffle 
its plumage pattern, propo 


WV donger legs: feet with moch-recducer| 


te the Crack woe 


feathered! neck, 





Hong 
webs (page 752), is voce, and, of Course, tbs 
highly specialized environment und lack ul 
migratory babi 

How cid the Hawniiun conse evolve? Some 
biologists pues that a mammal or bird mas 
need 500,000 years-o! molathon tn levelon its 
a distinct species. Hawaii ts at least a million 
ears olcl, and Maui is even older: both have 


Hwee been volcanic. So an ocensional north 


em continental gotse, o stray Canada or its 


rant 


well hove fouwne itself 
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saving the Nene, World's Rarest (soos "40 


al nome fit Lae Loupchra Lhe hha cit tt a Cl vill OT] wis the SE SEIT loser i jl 
| i fows. A pair ot gagele of auch eee the cluomaze har already been done Nene: 
mint have arrived on Hawai and. throwe!l fock= continued to dwinelli 
wing injury or similar accident, settied down in dld-timer ot Hiloon Hawai, Nertert ( 
to break the stiver cord tving them to the age Shipmin (page (31), Bad in his youth seen 
old mieratory habit. Isolaton andl fitty thow eins tl Tiving feese in the mua Lave 
nd genernlions would chy the rest mas. He wonderech Could they be rough 
The history of the nene since Western set wh? In 1908 he accepted a pair of nen 
tement has been o sad one Thev became fered him bv a friend: Shipman liad W coasta 
ourht as i table delicacy bo relieve the ted country place neur Milo, at Ream Wh Liv 
um af salt pork, fish, and the tuberous island keep the geese theres 
reget bles. Nene are teheius, bul thet lame Li ite of monpouses, WHIT ole Gt Lew 
ness hardly qualifies them as game birds fedvlings, Shipmian's pair multiniied find 
HaurishercL Another brre bite came his 
Snecies Near Extinetion by JO! later 14 he | Sent, | 
A Cts tat Lhe | * PLE Phil 
Witertesstset fo othe birds were slaughtered Hock: The site ol the wild nene was now s 
und! ealted down in Dbarrels to proviseon wired deplorable that tl Fermtarial boominisst 
ing ships. Lemend holels tial they a bec. the efs of Agriculture a Forestry asked Shi 
arty-niners during California gold-riush dave nan to give a lew pairs to the new Mokapt 
the chipper hi track iW LLL Che we [acs eee aeal | in on tl Pact col A 
hot laundry from Cahtoa we Tout bis Che gimme firm mineged ren 
Hawn to be washed. Along with the clean Territorial ieeisintors und Uieir rancher 
ldunairs. tt hips 1 bt tbe PMT eT reuse Dork mends vet or the prnivilete af offanning ToT 
hickens, and nene back tu the mainland heir home islamdis some f Hawa wy | 
HY (902 paturealets were ahircacy wartine tees Pore were shipped off to such innd 
wauinst the 4Y¥ecmonth hunting season on 45s Roum, Lanai. und Molokai—where thi 
nen, which allowed each hunter sn. birds a reest fil never occitred th nature No one 
Tr 
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apparent bothered to study the ecology ol 
this stranyve bird, and the attempted distribu 
tron wits nol aA suceess 

When we called on Mr. Shipman bast Tanu- 
iry in Hilo, he pecalled) the taalure 

“| was distressed when they wisted those 
wWordertiul birds, hut we stil have others,” he 
Sid, “Come up and see mine before vou leave 
the island. The marvelous nene is coming 
back. Thats whal matters!” 


Senne Sea Wave Drowns Hure Flock 


ln the (40's reports of wilt] nene on the 
fund of Howaii were few, ancl the Maui 
populition Was jtiged extinch lwiee during 
thas time full-grown birds flew away from Mr 
Shipman's estate at Keanu, first emht ane 








then five, Fle has often speculated that some 
of the sichting: on the morged slopes of Mauna 
Low 40 miles to the southwest may have been 
hit escapees. Fram then on, sehtings of wild 
ene were extremely fare 

Cin April 1, |} 46, a tsunami, of great waive, 
struck KReaau, and most of Mr, Shipman’s 
nen Were drowned Of 44 in his thick, onls 
L1 survived. These be moverl to Aitiaheu, an 





upland ranch not far from Aulauea Crater 
Here his flock flourishes:today. And here we 
founcl him surrounded by hits humus nene 
ih, including one on a mest 

Mr. Shipman's mountain ranch house sits 
th ai forest half an hour's drive from the Vol 
cono House Hotel, The castern slopes af 
Kilagea fe on a vost unstable volcanic nfl 
and craters with steer walls as high as a thou- 
sant! feck pock the jungle. Some have been 
mactive since prehistoric times; others, such 
as Kilnwes Pet andl Kilauea, have erupted in 
recent years." 





SNaTioa.ie CmoeGlaric renoricd of “Fountain of 


Fire in Hawai” in the March; 196,-psu 


Rugged island habitat: Oniv wn twoel che 
Hawation Islanes has the fene ever lived in 
the wile, In 1957 conservationists found and 
Leman protection of the prt inal breeding 
croond on Howe. Here most of the islind's 
i oeese nest from October throwch March, 
hidden in di patas, 
tered through crumbling lava beds 
Hedvlings can fly, 
feeding grounds, Phe mere population woes 
iudeed extinct on Maui m the )93's. More 


stradhes of mrvtiviow scat 
VW han 


fanless move to nearhs 


than 220) geese raised in captivity hawe tom 
mvrated singe 1962 to Maui's Aalenkala Na 
tional Park, but the elusive hirds have vetto 
reveu! nesting sites there. today about 440) 
nene tom the twe jalands, where 


éhril) cries of 275,000 filled the skies 
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wd ee 


(unkes anc quivers stell shake the earth— 
one OocuUrred) carly this Year—but io the forest 
of Ainnhou the only souncl ts the drip of rain 
crops off the trees, the sourhing of wind 

Hr eLtle te and spurts of tinkling 
notes from litthe darting Hawaiian birds: the 
rreen amakini, the raspberrs 
the vermilion-and-black iwi And, 
at Mir. Shipmuain’s the 
under-the-breath, 


(he Twister) | 


ipapiie, ane 
Of COUPE, 
rarest sound of all: the 
slranvely conversational 
the nene 

After seeing our first tive nene on Hualoim, 
our way down to the 
Here on an open, desertlike plateau of rec 
lava cinders, we saw an ancient shrine, Awa 
um Heiau, a tumbled wall of rocks ancd boul 
ders. We had stopped to examine the massive 
structure when Mary gasped, “Look! There 


afte some nene' 


moan of 


Sacre 





we bun pec 





Breeding: in Wild Latt Mopes 


Sure cnough, a pur of mene, the tall gander 
iti the lead, wolked around the pukiawe bush 
(Sivphelia tamenamene) with its white, pink, 
and rec errs 
boulders, scrambling 
nerhans to gel a bet 
We stalked them for nearly o hundred vards 
before they took wing. With great 
Hon we saw that these were birds without 
lez bands—wild-bred nene on part of the 
ancestral rounze! 

To Dave Woorside, Marv. 


wild-bred pair wis & moving 


The pair climbed over the 
up to a gwreiter height 
er look al os (pee 744). 
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ancl me, this 
evmiboal of the 
ram that hac absorbed us 
champions Oo) the neme (oF almost 


success Of ff preg 
and other 
tyre checitles 

In a 1346 vial to Honolulu, Thad met Mr 
Cotin Gi Lennox, President of the Territorial 
Board of Commissioners of Agmeculiure and 
Forestry, and Mr. Vernon E., Brock, Director 
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No man has dune more to save the none 
than rancher Herbert C. Shipman, who be 
von raising the rare geese in ODS at his 
country bome,-Keanu, near Hilo, Hawa 
Theweh & seisotic sea wave 1) Sh drowned 
most of bie mene, Mr. Shipman saved |! 
enourh to replenish hie flock 
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Dx Wildfow)] Trust Envluncd. sent his 
curator, John Veallancd. now curator of birds 
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Sen oh pluir Parl way honme—back across: the 
Atlantic to owr own farm in Litchfield, Con- 
necticut. From thie berimning we have soa fur 
reared 24 nene, the only breeding stock on the 
Sotth American maintand 


245 Wild Geese Spark Revival 


VWeanwhile, the plight of the wild birds was 
still of great concern, While |] wus visiting 
Pohakulon in 1954, Dove Woodside told me, 
“You know, it's been 12 years since any real 
flock of nene bas been sighted.” 

We shook our hearts, worrvine. “Ifthe wild 
flock 5 really gone, 1] chon't Rnow that the cap- 
tive Tearing program can work.” Dave said 

In July, 1955, Dove dispelled his own doubt 
und lista, 
fock and spent |i rapt hours observing them 
If there coulel be on unknown Hock of that 
ae, the néne mht indeed survive 

Che news encouraged interest in the birds 
An unotical mene committee was formed in 
Honolulu, and efforts were made to interes! 
mnch owners of the “Big island,” as the iz 


Hie ajehterl 25 hircls Dn) ch Serle 


land of Hawa is called, in setting aside land 
for a néene park. Levislation for « restoration 
Srey LGSa the U.S 
Borenu of Sport Fishenes and Wildlite an 
proved a Federal grant fora five-wear propect 
Ant the nene was officially designated the 
termitorud—now the state—hird of Hawaii 

‘| he previous ‘Veter Prof Willian H. Eli 
working with Dave Woodside and Ab Fat Lee 
(below), present caretaker of nene at Paba- 
kuloa, had ciscovered the long-sought prin- 
cipal nesting zrmund. They also found that a 
bie flock—now (errhp welloaver 40-—-leayves 
the nesting area to loaf from June to carl 
September in the saddle between Wawa Loo 
and Mauna Kea, at times flving over Route 
20 where it winds up from Hilo 
mening area corresponds to a nonbreeding 
wine rine Pelle Lor Mie rators Hd ad fa 

Phe nesting season may run fram October 
through Morch, Poir by por, the nene re 
turn tothe higher Shops bo seek at wvadivretiaal 
ancestral patches if menclow, called &rpurus, 
Blinds th the deserts of lavas. 


wis introduced tn 
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This <urti- 


Fuveyv gesting, eight dave olcl, merits tender care of breeder Ab Fat Lee ap the Stat 
Division of Fish unc Ganie's Pohiukuloa statin. Tf present programs continue for ten 


mere years, conservationisi= believe the world here po peal ation WH Tse tod sate 7.000 
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After February, danger surrounds the nene 
until late May. This is the flightless period for 
the young, andthe molting time for the adult 
But the litthe kipukas ore nbhout the safest 
place the geese can go. There is plenty of food: 
trasses, succulent herbs, and yurious berries 
Here predators are seldom founcd—the mon- 
woose, wild dog and cat, and the wild pig The 
rare Hawaiian hawk occurs, but itis a van- 
hing native: species and hardly a menace. 

Last January we spent asunny day clamber- 
ing over some of the most jagged terrain this 
cide of the moon. High on Mauna Loa, above 
6,000 feet, fies a long exstwarel-siretching 
ridge of aa, tortured, friable brown lava thot 
looks like giant shredded wheat, Over this we 
Lilliputians struggled, one foot at a time, fear- 
ful of dashing ourselves into wecrevice al every 
step. Boulders disintegrated, faked off, or 
turnéd underfoot Here and there, half a mile 
or more apart, were kipukas around which 
the lava had fowed, leaving these smoother, 
older, shrub-covered lava patches mtact os 
possible nene feeding and nesting sites. 

On the wildest, bleakest stretches we found 
ten more mene, including a female with a 
featherless: brood patch—a sign of recent 
nesting. Because this 1s the most secure home 
of the nene, the state so far has released more 
than 170 birds hereto join their wild kin, now 
probably numbering more than 50. 


To Nene Haven on a Mule 


Leaving the Big Island, Mary and I flew 
over to nearby Maui. The island has only 
about 20 4quare miles of nene habitat in and 
around the ‘crater of 10:;000-foot. dormant 
Haleakala, compared to the 600 square miles 
of such habitat on Hawai. Maui wasaknown 
former home of nene, and it was here that 
four combined releases of English, Hawainmn, 
and my own Connecticut-reared geese were 
made in 1962; 1963, 1964, and 1965, 


Ninety-three: birds came from the Wild- 


fowl ‘Trust, 26 from the Hawatian nene proj- 
ect, aml 2 sent seven. As many as 40 have 
since been seen in the crater prea al one time. 

The release area on Maui 6 deep in Ha- 
lenkala crater, 1.800 feet below the irregular 
rim. We rode down the steep trail on mules 
and horses with Jimmy Lindsay of the Na- 
tional Park Service in the lead; then came 
photographer Jerry Chong, Mary and I. ancl 
Joe Medeiros, state wildlife biologist on Maui, 
As we wound down the trail, hardly daring to 
look 1,800 feet down, Joe was:singing “Hello, 


Dolly!" inte the wind, wisps of cloud swept 
up over the crater lip, and my mule kept stop- 
ping to kick me in a pérfunctory, protesting 
Thinner on my left foot 

“Mary,” I said, “this looks like the warst 
wild goose chase we've ever been on,” 

Five hours later we reached the farthest 
corner of the crater, bevond the bare slopes of 
reclelish-brown ash ond cinders. Here grew 
cluster of old trees: ohia (Metrosderos col- 
lima) with their beautiful fuzzy red flowers, 
and kolea (Suttonia lessertiana), a dye tree 
used by the Hawaiians to color tana cloth. 
The place is called Puliku and has a cabin 
for visitors to the national park. 


War Against Extinction Appears Won 


In an adjacent lush meadow of grass and 
romans, a favorite nene food which looks like 
dandelion, we saw the fenced-in release pen 
where nene are placed to feed and grow ac- 
customed to their surroundings. Later they 
replace their plucked fliaht feathers and fly 
off inte the vast reaches af the mountain—to 
breed and nest, we hope 

The four releases have all been made in 
midsummer, 50 that by October most of the 
birds are making short exploratory flights 
from ‘the one-acre pen. Rach vear crated birds 
have been brought in by pack animals or on 
the backs of park naturalists, rangers, fish 
and game men, or Bow Scouts (pages 748-9). 

On July 30, 1963, ond again on July 25, 
14, when the weary party bad finally strag- 
tied across the miles of crater to verdant Pa- 
liku, there on the boulders, peering at the new 
urivals, were nene of the vear before. They, 
too. had just arrived, how ond by what al- 
chemy no one knew. In all, 9 were sighted in 
I0h4 and 13 in 1964. 

Rach year it has been this-way. Old nene 
arrive to greet the new, to perch on the boul- 
ders, finally to fly into the pens to peck the 
neweomers gently and gabble before settling 
down on the lush grass. Four were on-hand to 
welcome this year's party last August 9, 

Thanks to the dedication of a few met, no 
tably Herbert Shipman, Peter Scott, and Ha- 
wii's conservation official:, there are today 
more than 500 nen¢ein the world. Fifteen years 
ago there were fewer than 50. It is-no small 
triumph to pull a species back from the brink, 
to save the habitat, and then to breed the num- 
bers to replenish that habitat In such achieve- 
ments, man turns the tables on the relentless 
forces which he himself4o often has unleashed. 
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New Westinghouse Jet Set. 
it doesn't stare back at you when it's off. 
It's considerate television, Beautiful off. Beautiful on. A new kind 
of picture that's easier to watch. It's Instant-On TV. Which means 
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trouble-free. Now, if you can't stare your old set straight in the 
face and enjoy it... go see your Westinghouse dealer. 
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COLOR TV#35"- 


a 


me ee cl de Ue — ae 


First 
with the | 
. big rectangular picture 
in the slim 
color set 


Weta le ity coil tug vil thie ee ey bree cl Cole TV 


_.. the first with o big rectangular pictiire ina slim 


colar eet ever masa markeled in Ameren, 


The color pictures are full, bigger than on repel: 


tube Color TV. The eabinets are thin, slim, elegant 


And. lecuuee Slotorola se rettaneudor color tube ts 


Lip ted 5 inches shorter thin round color tulies, eabi- 
rete ft cloee to the will. Sone are 


designed by Drexel, exclusively for 


war 70 
Coder mmeaae 
fs chodea fen 











O MOTOROLA 


Alow loader in the leeply aot of electors 





Thotama: srping fy fircanl 


Matorola. many models have push-hutlon L/HF 
tuners and o number have full-fumetian renmate con: 
trol, Alb have Motorola's power transiormer chassis, 
color indicator ight and many other features con 
trilwtiog 10 Motorola’ famed dependability. So 
why settle for cound-tube Color TV? Get the ree- 
tangular one with the big pichore, the slim calsnet, 


the fresh features, From Motorola 


= cd tlie people it see lor Color TY, 


L tn Ay Gael eS 
leat; Tihumm atyls 
lig fa freee! wth 
diari; Cimoret 
Eablnel wil dere. 
Calar Te-Sleree 


Cems falar 








if c va aim Tepe iri if} Ae eee fl é = rin OTC ay im Metro > TECE here at the 


“herd!” Gi Cerenal Miter’ HE‘ wore wire COMMiuUncalions ne@iweork an operator 
speeds a message on its way to Australia, At the start of tha business day a GM exetue 
eo vital reporli—ready to acl upon 





ive Prcup will rake Ph silab 


Throawen ad need qo dan ioc Saniicn Ve ear in ihe Ch Communications network 

virtually any GM focation in the world Tay Cone! ny other GM location, recardlimss 

OF Ine fyi, Of speed of equipment at the other enc, whether by maanetle Tal pH 

eh if | ipre Fone " a : re : i ; , i F : i P 

LP iL cf [fet [it t | bya pur iq 1] | arc cil prirytied i yyy Speed { ary dr mm all 7 nics 

her Mminvte to 3.000 and frore! 

i — = = 1. r | F - ek de ens be " i i . 

pee Ces UE ee =z iAH Te s.2 0845 fil al | kircds eae thecsueeh Central ‘erin = in Netrrit 

rity wal aber an artis mk ah oe a piials the Tae, Tires, rroers are ieee i i| ciM peopte 

ny hin barnett mihilites cil colbices CoA meric Priuhe hie threageh ry. reeional oOMmmurt beta 
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linn cl ern The L J ane hata DLs OVERS Loca ters ELS wide ly Pe we Ph et 

Sweden and South Africa 

Interplay within the GM team is vital to its progress, Thus, the “Communicator” fill: 


a keystone positian, 


General Motors Is People... 


making better things for you 





is pORINE: a great President Liner to the Orient 


Taking tis business tr A pens [rom each days tempting new Pe ee 
' = | 7 FY sal tie rnfermatien 

ure. Aboard a Press sical ) incr be = «6omenu, and (2) whether to spend . Aumeri President Lin 

doesn't have lo worry shoul con- the evening al a party, a movie or Vovaeos fey thee Cornet 

necting schedules, hicrying¢erawis, 4 dance abe 

bageace limits and hote) reserva- Every two Weeks @ Prestdcnt Maa 


tions. He can relax Liner sails from San Francisco to 
A few steps away is a heated Hawai,Japan, Hong Kong and the 


pool. One deck up are game courts § «Ph 

for deck teomis and shuiileboard fares start of SIS19 First Class 

Iwo decks down is hes air cond «68725 Economy Class (with special —_ 
honed stateroom with bath. facie, reduced fare crumes during the 





telephone, 24-hour poom service Holiday Season). Consult vour 


The only executive decisions he local Travel Agent or American Dept, B, Internatienal Mudliting 
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BAS FRANCISCO: CHIC AG): DALLAS. LOS ASGELES « SEW TORE: PORTLASL- SEATTLE + WASHINGTON, Th Cue PEI NEILLLI 


The tiger scores again! 


lt S Gcramatically frasch and new. But still wi rh SUMO tuo zt uoghams and A Vey tures. And 


Mfry ratite Pitts PL Ler | ie I irom | “STs Tor un otner gt were lt VETS WE VE 
tne 0o-foubt-sbout-it mew tl ith] STC] lor. ihe bee} 4 DOF miat! ney (rand Prix Prey Catalinas. 
Inimiy tailored reat Did you think for «ane new Star Chief Executives —all with new UWide- 
miftite that we'd leave out the wi iMaue Pontiat rack tide and. imnoroved cat qutck handling 


=i ie 1 oe LiL) es Fi ‘ als i = f ‘| kj da i a ao ioe ce 

styling character you lika so well? Neverl) But you'll discaver those things when you 
i Peru) le nice ET riv) acres T ye “An F «itive E TLirT i I aia tl 1 os id “AR Pm Fi ie os me || 
AMON C Hing) BOOuT Te OD Fontiacs: is Turn One Of Gur few Ge tigers loose. You 


FL, i ad " ro F ‘ —a ry ere = a | == —_ i es . 
ul Ek 1 Bre cea Viale at clTl a | ne A Ly pee = tit cl Eye nhem || Ty a pe nie oie Were Hpac 


The formrndszhia 2+ 2, Tot 7 





---and again! 


YOu re looking at the newest thing in teers, 


SHB6K, |ean-Mmusciad mew style 


fi | wil LJ] - ty atl | 


that starts with «@ revolutionary few kind of 


Sie and ranges through four V-8's, Crisp curves 
snape the new silhouette. and the iPporns Coupe 
sports a new Kind af smartly recessed rear 
vwondow, Pontac § revolutionary overhead cam 


Six acts more like a V-8, looks like no six you 


fAe vltimate tryer: GTO a 


ever Save. and still ramenhers that saving 
What six buyers buy simes for. Delivers 165 hp 
lal ea 
oes 


1 a 
if ie=! reg i i j 5 =e z i 
if t lucles 0 Te Pa | -| | fers i] J Pit 1 ¢ bet 


for vou Gan specify ihe sports packane 


dard on all Tempests, Tampest Customs and 


Lo Mi 


bal 


ns: V-H os? Lio to S60 no inthe GTC. See 


ali the 66 tigers. If you can resist Buying one 


maybe you just cian t like cars 


Wide-Track Pontiac/'66 





Luxury cruises 

Two-ocean Casual cruises 
Freighter voyages 

Sea-air combinations 
13-day cruises 

19-day cruises 

24-day cruises 

26-day cruises 

40-day voyages 
Long-as-you-like itineraries 





You expect the most service from the largest fleet serving 
the Caribbean and the Americas exclusively 
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SIRJULIAN HUXLEY praises Animals 


—WORLO'S LEADING WILDLIFE MAGAZINE 


Ate Jafar Mivacles, eetrimentt fhe ier. erates 


“ASIMMALS Init many wins whee. Tho inky oigratine ia ihe field 
Published wary, ANTMALS cintaim comprrhcosve and uipderedals 
packs tad a iuntraccd ty ceiinntly emandiog ploitsgrethe, in 
cule aod tice eel white. Asie Pann. | om Prag thet, if the two end 

thalfveer of wa ekeetomoe, it le achicew sch w hinh repeud aie thust 
HET BCMA sal tuetiopadiate barew | Morne mpiler whacciiers. ” 
Week fw work, ANTALIS CoP yy, whl ly ihe murine, the jcmrioth, 
the terwury of willie. Teery muy hie Gateon poses of ‘phuitngruphs 
mo full colour =e ot lemet thee aeeror pn het and whi, ANIMALS 
1 eae Se. Loruliing Antiicahiee wor dey Mmuannnrals, irvle, fal, 
miché) und subi tangr trom wildlife cojpereaingi i aoomal e- 
erie atl pet corr. (aarneapondionts im alm every country coves 

all pa deere loporcnr and peared 


Petit ee fier opera! mulscraspie flee eg 


Anomals 8655) 1 97 Hertford S- London Wr. Englond, 





; 


— 


The Point 


The pote treativy. The reality of all the little things... the many, inwstiais 
echoes of a history that makes iell tele heard, seen... and lived. They add 
Lip, Wa Diente, tes cone hanna huiven of cur colepyjal pecs where the 
Hipntcenih century lives on, Wher yr come, cojoy a gracias siuy at the 
Williamshurge Tom, Williamsburg Lorde or The Moter Hewse. And look fo 
torisial, fascinating little things like this ald newel post on o gute of yesterday, 
Pe deere eo ater: 

For oer hrochiare rites ani] peertynitions ai Wi 
ftom Lin, Lodu, Cobonial Hues, The Mote 
Modine, write F, G. Wright, Res C, Willlamabare, 


A / - : i. 
Va. LOSS, Or call Beserviiinn Offices: New Vork Medan sbierg 


cCoLorvrAk 





Circle 6500, Wiehington FRadvral §-3475, Dale ee ee oe | 
ote oak operator for EteTprsn Fae S5 








Its as easy totune as 


black and white. 


Upto new, (hate were two prottems wilh color tate- 
Vi5ion Sets, 

One, they were hard to tune 

And two, once they were tuned almost any out- 
sicke interference (airplanes, cars, electric shavers, 
VECcULN cleaners, even aluminum siding jthrew the 
picture Gut of whack 

Gendral Electrié has taken care af both. 
New Mazic-Memaory tuning. 

We developed a new kind of tuning system called 
Magic-SMemory tuning 

Whet's magicaboutitlis that it’s ridiculously easy 
to tune. All you do is turn all the dials until thei 
pointers paint straignt up 

That's tt 

Some pecole say they can geta perfect color pic- 
ture in less than 10 seconds. 


GENERAL 






New color coarial cable. 

Then we tracked dewn what was picking up all 
the outeide interference, 

[twat the old fot lead-in wire thal connected tne 
set to the antenna 

SO We Pedesined our sets-and added a coaxial 
cable lead-in 

(Conxlal cable is. what TV studios use because it 
has two layers of plaste and one layer of woven 
metal to shield against outside Interference, ) 

YWhatwe had when we (inshed was the Tirst reall 
Perfected Color Television set. Bright, clear, nati 
ral color with no moore fuss than Glack and white. 

And that’s whet a fot of people toll ut they've 
eet wl titve: Tor, 

If you're one af them, see your G-E dealer 


ELECTRIC 





WE'LL SELL YOU 
THE PACIFIC 
FOR $1.00 


We'll send you our Pacitic Explorer's Kit 
—~a complete capsule of the vast Pacific. 
Table of contents: 


A splendid Rand McNally map of the Pacific 
te Keep you on course. 


A trip planner to help plol main roules and 
regional side trips. 


A currency 


converter that makes American 


dollars and sense oul of mysterious 
foreign money. 


Booklets detailing what to eat, whal to pack 
and what to buy where. 


Pacific Specifics—detailed data on how 
best fo go, plus lips on visas and passports. 


25—count ‘en—25 handsome brochures, 
one on gach country in the vast Pacific, 


KONG 
MAL A 


Paaille 


PALI 


-—----- 


IMA, 
LAYSIA, MEPAL 
NEW ZEALAND. PHILIPPINES, SAMOA, SINGA- 
PORE. TAMITI 
STATES. VIETNAM 


| endiooe ona US 
the Pacitie Exoiorer's Kit) by feborn rreil, 





ALASKA, AUSTRALIA. BUAMA CANADA, CAM: 
BODIA, CEF! 


GUAM, HAWAH, HONG 
JAPAN. AOREA, 
NEW CALEDONIA, 


OM, Fill 
INDONESIA 


TAIWAN, THAILAND, UNITED 


doliar, FPlagse send me tha 
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No slide 
projector 
ever looked 
like this 


before... 





ini new ethene si 


Takes regular trays, 100. 


Can even show up to 


40) slides automatically 
without a tray. 


: Shows 35mmslides, Super 
“Slides, and slides from 
‘instant cartridge cameras. 


No other projector, at 
any price, does so much, 
so Well, 

Lisa less than '55. 
Deluxe Rotomatic™ 
Slide Projector shown, 
less than *113. 
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the world 


Come to the Middle East—this land of ro- 
ligiouws birth and revolution, this resiless 





Time: takes on-a very different dnmmensian in (he 
nlece, and you feel very close to Truth, Plan a trip 


i.e = 









land of change thal strangely cherishes ig the Middle East now. Winol ff more 
permanence, this wonderland of mystery | ihe climate ts peariect al this time of yaar 


arid Mmegic. and rates ard pleasingly reasonable 


s Hera (8: (he ancient, Tirsh 
frontier, where Est and 
Weel meei— and part 


Depending on the tour you 
choose. you may swim in ihe 
Dead Sen, ride no camel spend a 
night in an Arablan tent on the 
Gecerl You may sail across 
the Nile on a piclurasqué felucca 
visit o Crusader Castile. wander 
through ihe reasques and greet be- 
Faare. You will see great, modern cities 
and-amall, ancient villeges 
You will live out a dream—and gather a lifetime of 
memorias 













© aes, 


F Here all began, and 
“9 hers is the-all-there-is 


: , You may stand on the 
vory soo! Of Creation if- 
self— where in Meoroan 
" Sod talked to Abraham, 
where Noah's dove found an olive branch 
on the very hill you pause on fo rest 






; Liutthanss offers un: 
dxcelled sarvice to the 
Middle East. You may s#- 
lect from sia choice lourk 
of varying itineraries 
Gurntions and price— 
one Of which will suit you 
perfectly, For complete cetarts 
call your Travel Agent! or mall 
[hs coupon 


Yet, there ié sill the Orient al 
A Thousand and One Wighis 
The MmueFzin sounds, 2a 
huzh tolls, and the great: 
neces of Alloh endures: An 
eoed Bedouin recounts fi 
the tale of a hero of ola 
as his listeners Sa! in 
breatitiess sHence: A 
chill wind blows off the des- 
er. and in the stanrightl you see 
the ghosts of long-viiNiénhed nomads 


: 
‘ ; ‘\. x he 
| Fines German Airlines, Dept. Til 
410 Fark Avenue, Now York, N.¥. 10022 


Gatlamenc Placed cen pre lurhhee jets er ihe 
iddle Emel toe let: pets 


in the pyramids slong the Nile an alo 
Quant sence sire ihe ary Guat of an- 
liquity, recalling glaneas of a golden 
Egyptian yaster-age 


Hel: Land @ besleen Mieilerrarnan 
faa edserroren Buel Drulee @ Bette Lincs 
Art where a sintie once Juri, i Beis ae Lis ee ies Lege 
sidod in Bain 

nem, where 
B CMSs: once 
ape ye 
d [ood on 8 
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. Calvary, you 
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wonder. Some 
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HAWAII! WiSITORS BUREAU 


PRIN OF Ma Be PATO 


| 


DEQ RSSe $=CU GANGS Lt KAGATR EVES GS Rew 


Vacation 
Tips 


COSTS—Jot Torea are as low 
ae £200 roundtrip from Pacific 
Coast: luxury ocenn liner econ- 
omy clase from Rath, Ties ols ies 
from $414 roundtrip from Cali- 

forntn. M nal: F Th heer | eed ee 
cations of all istanils start al 
just £ a dey per person, double 
occupaney., And most of Ay 
wills hast attractions are free, 


W HAT TO BRROING — Average 
74° weather meons you only 
need clothes: for one climate 
Sin peeled tnt your w nitdroke with 
of tur colarty! Hawatte iL 
leisure. fashions. Don't forret 
your camern | N: aturally, Weil 
Won) mead passports, Views, it- 
oo Ln bors. 


THINGS Tt) DO-—Lie on a 
beach, ride a wave, learn the 
Hild, ent sushi, hit a hele-bn-aiie, 
Wateh o sunset, go to a loan, 
Ball cone, BED om reo -tuel, 
sper oo fish, thapert a palace, 
give i le, VR a Buddhist tem- 
ple, ctudy p volcane, Weor a 
rata tril, merle. 


WISTER EXCITEMENT — 
This Winter is a fun-packeid 
time on Hawai. Deromber: 
Christmas: Feestivula and Jnter: 
nawvional Surfing Chainpion- 
ships. dannary: Hula Howl, 
Chintan New: Your, Narcissus 
Festival. February: Cherry 
Blassam Featival. 


Your brew) teavel agent, afrline 
oF ateamship ropresentative 
knows Hawaii. See him tomliay ot 
Pencil etavag poaany Ligs Tanna, 


Swine 


SS a a ee ee 


HAW AL SURITORS FUDEAU 
thee ih) Biel ieee Phere, Bote =i? 
Ti Kalakaua Avente 

Ehinmrctotig, aad (eA 

Pinase aerl infermation an a [Lowell 
vormtieery 
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Ccome where the 


elephants, cirafles. 
klipspring vers. and 
isessebes play. 


Theres no other 
playgro und like it. 


Hop on a Rowing 707 Stratojet ond hold your 
hreaiky, You're an gour way te the becathiles 
eicitement of South Aftira, Phetogragih thy 
lien, the thing, the leapard, the elephant run- 
ning free and wnlamerd, 

Wher woowe had your fill af jungle lite, 
lend for Dharban. Tiep yourself down on uo 
lumw beach. Or take in the seenic beanty ol 
Cope Town's mountain backdrop. Ov the 
vilront sophisticutlen of Johannesburg 

When you fy South Aftitan Airways saperh 
Boeing 707 Stratojete ta South Africa from 
Eurepe, you pay. birth ot no extra fare for 
stopovers in Europe's fest cities, 

And when vou tour by Sarhus— South Afm- 
con Railways comfortable moter coor hee— 
yoo Hl eee thie incredible land through the eves 
df people whe kiew it bese 

Tok: to your Travel Avent. Hell wll vou 
the prhet of in super South African vueation 
lor yout and your family, It's much jess than 
Vou think And mere fun thon vey ever thewehet 

Chr write ta Dept NG2, SAASSAR in New 
York for more detailed information and 
ered Prensa. 


PLS. 4.4, ae Pe Se a, a eS 
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Would you like to see India? Which India? 


The locdia of qwetive wml bicly 


eit? The lralia of siuerbe anel 
eel worker! The lndin {ime 
emetic? Thee [dia men wer 
ey linde tes achagigeer? 

Whiel one ehull it be? The 
Mri te CaP wiel |i) Ros i I die! | aaddin 
dyed in chath? The lndia of or 
chil-stiocdied foreda? The lodin 
af sleepy ble lakes? 

Lak maf an mi? rich Wot 
Will find only one Jodia, Bul 
DOLE Viet Glu cian Ley mrad wend 
Will fied many. Kneh fifferont 
Fach clatinet. Vet each in ace 
cord with the athers 

Chit i ver wl fev. our 
level, Urichin's erewil Lasrinilivnn 


Lie bh ecunites of atuntrilng iHs- 


sirmilurities that, by anime ditil 
iiriele, delet Tm rime cece dined 
lozol her 

Theeriore, it ahould mot ser 
pel4e Vou when un elopliant 
fmt post your dip-oorndi- 
titted hotel. Or when o mew 
echerce baribclinue Ls cheelbeaterd «opi 
a tite fixer! ny hatroleyeom Lr 
“hen w 20h) course lars ap on 
i hillethe Im bbitnie. 

Sor: shell i urprine 3 
bie fil Litsde:mer)jecwe dri ILLEtE- 
achiiagut mittee crus lee itt bibs 
shay remling. The: Manchester 
Liwirion Ur bo find a woman 
Ine sori camping fae Pare 
linment frond the bark of a buna 
Cri eet 

What shoul) surprise you, 
hewwwer, be ti bee deste with 


nnvihing leas thin the gentlest 


kinvltess: wed Drench ly by OF 
pearapabes [Tiemguilloalits livivarcd for 
clinerd ia kotoelhing wou will 
encounter all aceoes linecin 

‘Then a in Cig smart by ie tii 
arr. 

i vou would like more in- 
formation off travel in. oor 
counirey— where io stay, law bo 
gel abont, how moch it will 
nisl, ele, —abe Vou lea rl iprryel 
oP Weil: QaiVerument af Tndin 
outlet Office; New York, 1) 
EL iil Sty Chica, St Naeth 
Vichigan Awe San Francie, 
So VMarhiet Steee: ale Toronia, 
7? King Street Weal, 


India 








NEW! = 
Combination Tissue Dispenser 
and Litter Basket for your car! 


Dos! Container won't tip, slide, creep of ratte! 
Rides the hump of your floorboard ke o sudddie! 
Dispensea Kleenex tiesade Jiiniore from one com- 
partment aod holds ued tissues, pum wreppern 
ancl travel debrisin the other. Meqwirer joo inolalio- 
tion, Made of heavy molded plastic to match the 
interior of wour car, it comes in seven automotive 
finishes: black, groan, red, blue, beige, silver and 
gold. $2.50 finclucdes bowel Kleenex tienes Juniors). 
To order, send check or money order _.sir< 

for $2.50 to Kloenesx Tissties Juniom, 24 
Rox 246-8, Southfield, Michigan 48075, * 


. ll 
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1000 
Home & 
Address Labels 


$100 
i Z = e # Ay 3 Chit, 


| ——— Orden $2QOO 


TOM) MAME £2 ADDRESS LABELS $1. Any § different orders 
32 ppl. Sorational bargin! Your name and address 
hanmihomely printed on (000 finest guality gumined 
ns, Padded! Picked with Free Plastic fairl Pom 
Wer them on etationery, checks, books 
Biciiutifully pritiicd —10S) only 81. Spmaal—Save. Mon 
eyo Any) differen orders 32. Tf you dent agree this 4 
Lhe fy Oo te voor, wel pele your mpeey, Planidy 
Labels, PET) Jospermin Bldg, Culver City |, Calif 
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/ Ride up ana 
- downstairs 


# Sate Shae clhimoiAg cnt 
ina few, lint -fonl modal 


® Irsisiiad in «& flaw hours 
ard @asily paenoved 
* Saat folds oul of way 


s Wite (or catalog 


DOVER ESCA-LIFT 
DOVER CORPORATION ELEVATOR Diy 
Dept ET. Bea FiT!, Mampke Jenn. IDE 


How come Metropolitan Life treats 
you. like its only customer - 
when it insures 45 million people : r 





Check-Up. This free, sibben: 
analysis pinpoints your family's 
situation today and projects the 
problems and opportunities of 
tomorrow. Sometimes it uncovers 





senetlial btoday- they number over assets you never even knew you had. 
45,000,000 people. People in every Any Metropolitan adviser will 
walk of life. More people than give you this valuable service, 
are insured by any other company Ask for it. There's no obligation 
in the world. . except to those you love. 

It was precisely to meet your More choose Metropolitan Life 


individual needs that Metropolitan millions more than. any other company 
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Lincoln Continenta 





unmistakably new, yet unmistakably Continental 
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i i 
vith the newly styled sedan and four-door convenilli 


there i¢ a new Lincoln Costinenial model for 1466: the 
L_ontinental i Che He making Atterica’s mest Aisting wistiaed 
motorcar available to more fine car buyers than ever 
before. Discover for yourself how close you may be to 


owning 4 Lincoln Continental, 


Having trouble with 
weight control? 


The Special K Breakfast is for you. Only 240 calories. 
Good in protein. 99% fat-free. Tastes fine, day after day. 


THE SPECIAL # 
j 
| 2 : hss Pham! ot a . 
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Tha Nutrition Stary of 
Kellogg's Special Kh 
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This &® the weight control 
breakfost you cun live with, 
month after month. 

Crlince peuin at the ple 
ture. Appetizing, ian°t it? 
The Special KR Breakfast 4a 
Wwrimal, nittiowal macal, 

And in spite of its modest 
calorie count. it starts your 
day with w heaping helpme 
of noutstonent: Complete 
quality protein. Important 
Vitamins and minerals, And 
cnetcy to Bet yOu Bone, 

A Ssenstbly nNutfilous 
breakfast bike this can eéit- 
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COuUmEC YOu To cat sensibly 
at lumch and dinter. 

Key to the suecess of the 
special A Brenkiatt i a 
iniguely delicious -cereot 
Kellie's Spec) A. Besiches 
being exceptionally high in 
protem, and low m fat, it 
has a flavear you'll relish 
crery time YOu sit down LoL 

Kelloge’s Special K has 
become an important part of 
breakfast with millions of 
pec et 

Dontvou think i deserves 
a place on your table? 


" ey eat fa Te franh mornin 


SPECIAL K 
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a-Color with Astro-Sonic Stereo 


—the greatest advancements in home entertainment 


MAGNA-COLOR, the newest development in tel- 
evision, gives you all these evelusive benefits that 
make it the fest! Brilhant Color for the bright: 
est, most vivid natural color ever. Automatic 
Color eliminates the critical tuning whieh fre 
quentiy cistorts pictures, keeps exacting colors 
constant. Chromatone adds new dimension and 
depth to color, warm beauty to otherwise drab 
black and white pretures. Quick Pictures flash on 


In just Seconds. 
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Sohect Trom a wide varscty Of chivas atw hes ul 
Diet! Mathavos dealer lin Wye yedline 
Piers). Poranle TY from only S990, conse 
fide phenograiphs fren sro, Color TS 


om mam the magnificent 


270 Pare Ave , New York Tf, WY 


'Cewey prockles atreee eel pith Gidlbijsniase 


TOTAL REMOTE CONTROL lets vou select chan- 
nels, change records, and perform other control 
functions—without deaving your chair! 
ASTRO-SONIC STEREO flawlessly re-creates the 
most beautiful music you have ever heard . 
gives you superb high fidelity on TV as well as 
on sterco FM/AM radio and records. So revo- 
lutionary, 11s ten Limes more eficient than tube 
sets. So reliable, service is cuaranteed for one 
year, parts for five years* 
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_ “The system: It has an 
interchangeable everything. 


6: lenses: 4 flim backs. 4 viewfinders. Al 








Hiterchanpreabie. So you can go from color 


to black and white midroll. Shoot what you want. Without limitation. It takes 5 
cameras to do what “the aystem” can do. That's why “this is a svyatem, not to be 
confused) with a camera.” For further information, write: Paillard Incorporated, 


L900 Lower Road, Linden, New Jersey Hf A Ss S Fi 8 | A i) 








CLOCKS HY 


Think of the many places 
in your homo that could 
welcome o chock like this 
—fhink of the warmth it 
woukd edd—the sacmnely its 
golden chines would bring 


Gracious guardian of each 
poiden hour, a Ridgeway 
clock is al once fine furni- 
tute and o fomily friend. 
Let ie show you the many 
bites and styles to choose 
frorn, 


Send 25c today for a com 
plete calalng ... the “Story 
of Clocks”... other litora- 
ture. Write Bicgewray / Divi 
sion of Gravely Furniture 
Co.,Inc., opt. WG, Ridgeway, 
Virginia. 








Maupintour's new, éaclusive, deluxe holidays! 
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RELAX...RIDE A SEDGWICK ELEVATOR 
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Sedgur | MACHINE WORKS 
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Loads any standard 35mm film cartridge in under 7/2 seconds 


This Ball & Howell (Conon GL 1/19 combindgs poles: looding with exceptional 3amm 
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tpmotcoly prevents underexposed shots. Under $119 AN sale Loon tS 
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holographic iastiyments Guill oa litte better thon they folly hove fo be . 
KEEP GEOGRAPHICS NEAT, 
CLEAN... HANDY AS BOOKS 
Magagines and mate ali imi, hese hand- 
cme | files tai bev init riloahte . Library 
whines: Look lilo capersive: bowls ian 
the aheld, Pook red, beautifull: embossed 
with gold stamped fromm, Crold fed! sup 
Felice (oie seltliig aati, tip. Line fle bscibeds 
ie reese. Preadiettt galt, Cinder hie. mage 
aa files af five mzeatine lilies ariel eae 
map file of femme desig. § =6Sanistittion 
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nur December number, tlic Sacle fy Shale Peeve mie 
Ol pcr new oeoliletae tet later than NOowerniher first 
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OLD ADDRESS: 
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Sateen Goammnation Harcmatiii 
The traditions! tavarite 4 available 
in aolid mahogany, cherry with fruit 
‘Wood finikh or aytcocto prea finish 
Brass trim. Tella weather forecasi, 
roam temperature and humidity NEW ADDRESS: 

-6401, 625,00, 
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AYLOA INSTRUMENT COS, Ashoville, 6, C qh TATE rer DH Dal 


—*s,. *  No other cruise experience can 


give you the grace and charm of the 


SOUTH SEAS 


You sail through these golden latitudes as though 
surrounded by the beauties of a great lagoon. 
Here life has retained all ite vividness, its triendly 
warmth and its color, for this isa world siow to 
change but quick to ‘smile. 

Ever since their discovery, these seas and biask- 
ing islands have captured the world’s imagination 
and Matson’s cruise through them takes you to ten 
of the world's most enchanting ports of call. The 
gracious liners, MARIPOSA and MONTERE Y— 
exclusively First Class—have been especially de- 
sipmed Fer this, the fairest weather route in all the 
world. Both ships are completely air-conditioned 
and gyro-stabilized. Ship interiors emphasize 
quiet elegance and Polynesian charm. Staterooms 
are spacious and décorated for eve-pleasing liva 
bility. Each has a private bath 

For 42 days all of Matson’s superlatives insure 
your pleasure and comfert. The cuisine is delec- 
table. The wine list bears proud vintages, The 
service is delightfully perceptive. A limited pas- 
senger list assures pleasant companionships with 





opportunity for privacy when you wish. There 
is room for play...time for entertainment. .,re- 





laxation takes almost any borm you wish 











QQniy Matson offers this cruise experience 
with pleasures of such dimension. Sailings every 
three weeks from San Francisco and Los An- 
geles, To select your staterowm and sailing date, 
see your travel agent or write Matson Lines, 
215 Market St., San Francisco, California 94105 


Welll give your 
holiday a foreign 
flavor (just north 
of the border)! 





Rail away with ws throwgh the Canadian Rockies 
aborrd The Canarian,” You'll enjoy spectacular 
scenery, continental service in the comfort of a 
Scenic Dome streamliner as you travel the 
Banti-Lake Louise route between Montreal, 
Toronto, and Vancouver, It's « holiday all the 
Way—gourmet dining, tasty budget meals, 
smacks, sll accommodations reserved. 





Traine / Trucks A Piones / Motels / Telecom runicati 


WORLD'S MOGT | OMPLE TE TRANSPORTATION SYSTEM 








WINDRSEOPE® Combination Wind 
spe ed and an ot Hotel unit. Mounts | 

easily of rool Win ina rcator in | 
idciciats Set ceric Por all weather 
fans. £3105, £99.95 





hv 7h ts 






WEATHER HAWE’ Reacoard rig Aa 
romeoter Beneitively logs presnure 
on 7-day char. #6450. £606.00, 
Companion recording thermometer 
Hiso available. = 2354, 5459.50. 
Trade Mart 


He'll prize a 





TAYTLOR INSTRUMENT OOS Anhewlle NC 


STAMPS FREE 


New lsaues—New Countries—Triangles 
ROCKETS—OLYMPICS—SCOUTS 
BIRDS— FLOWERS —ANIMALS 


ALSO Old Canadian and U5. postage 


Btampe. All genuine. Plus com olete 
Hilustrated Canndian Sta mp Catatog, 
All the above FREE, 


GRAY STAMP COMPANY 


Dept. NS — Toronto, Canada 


Please write. 





Hate Cameras?! 
Love Pictures? 


inne | 
| 
| Bra 
mit 
20rpPporaeation 
957 Park Avenues Seuth 
York, MA. 
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The new Parker 75...in solid sterling silver 
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Pate | _* ; " : 7 i 7 
ae at which he writes—his handy converter, fills trom an ink berth 

eae hand stays relaxed. The see th is eleg Int new pen lt comes mn st erling 

A ches D-BN PTA | aT Sitti antiqued 


re = = Pi TIE rhe [Ss sect bn | dial it § sil ao 
atti New Parker 745 International Ball Pen 


carefully calibrated a8 the lens on 4a 
r| he #3 1s precision throughout fost on time for Chiostmas, a matching com- 


Camera 
lhe grace and ee of His Writing 1s panin to the #5 fountain pen. Crafted in 
nhanced by the cushion flexing of the sterling silver, 512.50), 
‘s, oii fi = | j i LF i a F ' rf d I iF } j a 


Puorker International Ball Pen— pusranteed for life 


Parker 51 — far and away 


penn the worl $10 and up with: waaol rehll replacement. #4 
Parker 45 Convertible — fl two wiva: with | if Porker T-Ball Jotte; wtainless steel eves a clean 
| %,] js 


Lh Clear line up to 21.000) ware 
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Don't niuss the famous 
Japan Ar Lines 


“WELCOME 
ABOARD” 


rom 
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lenin it ire Lier 
Thermarnelér fells 
eresent and highvest and 
lowest tomnperatures 
Peached belween reset: 
tings. Gray plasiic case 
=5458, $12.95. 


SULT Gan linear 
Culittoor Trenimomnete 
tells. Bok bermper ature 
mee) Mgerreety.: in 
Nees Sela a el 
Code with gold finkeied 
trim #82438, 

$11.65. 


| TAYLOR INSTRUMENT Cor. Anhévilln, fe 








CHICAGO ROLLER SKATE CO. 


4450 West Lake Street © Chicago 24, [llinots 


When you put your adventures on film 


.. the moat reliable 
Comoaanhen for pour we 
Hamrora— still oF movit=is. the 
Gasten LUMA Sie Ejactronic, 
Phe ris sansitive, moat 
accurate, widest ninge 
riggs He meteor mvec made 
ln blaring san, condle gicw 
of evan moonlight . 
the L UM aSii ives you # 
“erfect setting’ every time 


Lammnpter Fare 

to: ASA Sho to) fb te Pee 
1/400 sracenn joe e nurs 
Ling) B16 Efe tramee Ber sepobee 







Plus other incomparable features. 


AG etter commen ior fee ys hea. 


EE GH Photo Corporstion, Maw York, N.Y. 10010 | 





1066 MERCURY: COURTESY CAR FOR SPECIAL GINESTS AT PINE NEEDLES, SOUTHERN PINES. WLC 


Makes uphill seem like downhill | Mercury for 1966 


{i ' che | or yoouoAnd fy iy 5 real stopper 
< ora | | You con t even have 
N@ VOrehy OF Oe -Dreating engines all the way upto tocaskdor Mercury's: ipliant-plass-rear window) You get it, 
hil ‘oi iziogirie, Mm raicning, no yellowing Winer 
(S ride— p ican top anything with Mercur 
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Move ahead with 








in the Linecoin Continental tradition 





Airequipt projectors are 
among the world's finest. 
But pul in a dirty,scratched 
slide and you'll see a 
dirty,scratched picture. == ¥ 






The Aireguipt 
system Kreps SS 


good slides looking good, because only Yoo 
Airecguipt has the metal Teresi. Thea 
Airequipt metal magazine is (he best:slide 
magarine hecouse it's the only one that 





protects your slides with individtial metal 
frames. Pul the metal magazinu in any one 
of the many Airequip! projectors (priced 
from $99.95), and you have the one realh, 
systematic approach to slide storage, pro- 
lection and propention. Your slides are val 
uoble: they deserve the best. So before you 
buy them just agood projector, take-a look 
al the great avstem. Airequip| 
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fot minmotibed! alintes wp tr 
i jack thick, and Girculsr 
fe OB edb for colic 
De Ble ahaa 







AIREQUIPT 


Sper itu, Feslivil Ayvonto ro & Autnatickg. 
















indoor-DOutdoor, Max 
imum: Minimum Ther 
mameter tells both 
temperatures anda 
highest and lowest 
Hoints reached be 
tween resettings. Solid 
Trahihzany with brass 
finished trim 
rFoa2 3, 
£19.95. 








Recording Thermometer lage Tem 
peratures on f-day chart, e23a58, 
£459.56. Comasnion recording 
Dorcnetio:r isd gwatleble 


=6450, $60.00. 


OR INSTRUMENT (O'S. Aatevilee, Mo 


Eniey q 3 Sunny 
fii mn Vacations for 
the Price of | 


The fresi pea maak rhe Gn Searing ranch 
hike a matore trae, dig ter indian felics. hetome 


@ PoGrs aod! 


Th Groat imdeors! |.uwewrigus: nwenris, oie 
nll pati tite tedigurant’, tn might the enbe: 
bane mremetwnal tacks 

The Bert af oth. all Yeart Solent, | Orelmg 
rang Eeniore ancien) Mua Liming. Geom 
fliuesim, Old Waist Tear 

On if all in Bright, warm, sey sinshkise. Tuco 
hos E65, of coll foeeeible seruhene. TRal's move 
fart ey Gee i fee Matin Jfiie +n 
ihe world 


PS. Dan’? Forgel Your Sunglasses! Ga’ 


FREE COLOR BOORLET, Wile Dept. Woitt 


fenghine Climate Civ Tikeson At rong 


We thought wed seen everything. 
Then we saw Punta del Este. 






able moc fos 
little as S60 day; 


We had taken several 
long books ut the White 
Citts of Dower, We haa 
Watched the dawn come 
up like thunder out of 

(hina ‘cross the bay, And 
we thought we hind seen 


evervihing in between. 


But don tet tne sen Pio 
de] Este all there ts | 
South Amernca. [here's o lint 
more, And its easy to sec 
Pan Am Gan shew you every hinge 
from Caracas 10 Brasilia, Kin 
Then, oie cole day last Nlontevides and Buenos Arcs, 
December, a doctor (nend 
embarked on 0 nonstop 


(ravelogiie about a warm place 


Arn. from there, you can fiy 
Ponte west to (hile and its 
Swises-like lakes, north to Lima, 
=) Li = 1 i ae a a q £ : = 
called Punta del Este and, — | then on te Ecuador for snow 
before he was through, we'd toned yoleunocs and a red-rool- 
made up our minds to fy te | tapped city called Quito 
South America bo find i ay ; 
outh Amerik | We flew home from there—convinced 
Punta del Este ta, it tured out, 
justo short drive from Monteviden, 
the capital of Uruguay, which ’ Lee South Anterica like Pun Am 
" ‘ Pa ee Sh A PLE LE el = 8 Ba ent E i 
it & Dlewsant Pan Am flight from j ‘ 
tf my, , | Panggra. This ts the only aurline system 
ee A i) i 


WE Cd seen everythin. 


on zs . o . - ' . ol fe me | fe, rf . oy 
ie! ee Cee ca a PY 


that can fly you completely ‘round the 





Like most of the shoreline 2 | continent. Fost Jets, frequent fights, u 
around Montevideo, Punta del 4 | — wealth of expenence, plus the wimost in 
Este is miles of soft, white nisencer comfort, Youn see both 
beaches, with tempernitures rarely coasts for the price of one on o round 
above BO, and life in general an top ticket to Boenos Aires. See the Past 
utter wher Cideet with Pan Am, tho Weel (€ ofl with 

You can take in a polo match Panagre. Go one way, rehom the other 
as easily aso regutta: and, for do- You can do it for icss than you ve ever 


dreamed For instance the new 30-day Jet 


ii 
, 


i-yoursell people, [here's every- 
thing from golf to aqguaplanins SONY CxcLrSsron fare round the continent 
The casinos are marvelous and _ = is fet S30 from New Tork, $0.20 from 
the people LiApretenticus, ; Whar, $674 trom Los Anpetes 

Prices are almost too low to be PAN AM - PANAGRA 


iri rity niSance, i com ort- 





i 
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‘That's my boy’ 


State gea=7i-finuis. (lvertime, score tied. AT 
opening \ quick shot from midcourt, ame 
we're in! My oldest boy, Mice, made that win 
abhay 4 hiaaket, and thanks to tn Honeys roll Part 
i I eopt ured all the eecilement of thu it Crucit ul 
victory an film 

Lintil I gat my Honeywell Pentax, we had to 
nt catia with on ode ibe rn | patie fear shot 
of Mike in action. Then IT learned how easy itis 
to make really good action shotea with that great 
little comers, Someday, when Mike's kids start 
thinxing ia Eco BAPE cn Lie neh borhaeel rea, 
hed] be abla to atiow them how their old man 
helped win one of the big ones 

It's pretty hard to think of another hobby 
that offere such rewards. ian’t it? 


Fl j a r m1 
Ma JP Cee ae Pore 


Toneyvow Perio canine 


at £/49.60, The complete 
Honevurcll Pentor rvatem, 
ticludinag seo oA Lich ah Figtly rater feriare 
iat @ wie arieciion of dum ful gereseorivs, otoite wi of 
YOuUrF Ae reat A afesrtsied Aone! Pyniar Geerker’ a. 


é I P jl i aE | 
Y inf AF BEOnL, oP errns te cooper below for folie 





Lr rina Fr 


HONEY WELL ail | 
Mall Station fi¢/Denver, Cole. C27) | 
Plegse send Heratur? a Honepwe!! Peniar comers 
Pigs. dG acces es rh’ 


bel Bl 


Honeywell 
PHOTOGRAPHIC 


Os merrier Se lat --SRR I SOP SS = 
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apdtioSee, ia uhh a ee ria 
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sae: 
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tbkokom one bi ale 


og Ag Bs 
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“Where the Wo 
ae 


ei tj! A bool I | 


‘prow n: Palace 


HRIbE 
DENVER , COLORADO 


The Brown Palace, located in Denver, 
the -elimatz ccopial of Americo, hus 
been noted for its hospitality for evel 
T? eeate. Of aman travel rouirs of 
Manet ane toons, is the gateway to 
L Vest scenic ond wacuhion area igi 
for 4 dav of on catended un Ta 
enpedie vour reply, write Deot. Sc 

Harl Mehimann, Genera’ Manager 
Paoremerted by 


= pet ere . AROSERT F. WARHER, Pree Fork City 
: GLE WY! BAMACETT. Let &nBeles 
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wpe | 7 
aa i 
ia “)) foa : 
% “Jhememberships have |} 


sent haveall given the 
greatest pleasure to 


oo 
age a. 5 


| SS 


those who have received 
them—and | have 


= lel 
= 
= = 
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comments long afterward.” |= 


ice | LF I 
; m : 
i La | 





Give the gift that 


Trt bership if thie 


| : National Geographic Society 
het Lise order form al the . 
a beginning of this magazine 








received many wondertul M 


i 
M8 transcends the commonplace— iA 

ri | 

1 

I 

4 
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re all travelers cheeks alike? 


No indeed. And these texts 
show the reasons 





why vou should use 
First National City Travelers Checks 





‘Ebese aclual tests demonstrate some of the important bene- 
fits you get when you carry First National City Travelers 
Checks, Backed by the leader in world-wide banking, they re 

readily available...immediately acceptable,..refundable an- 
cent In case of loss, Western Union Operator 25 can 
direct you to the closest of thousands of U.S. refund points. 
Overseas, there are thousands more refund points...princi- 
real hotels can direct vou to the nearest onc. Cost of this 


complete safety for your money? Just one cent per dollar. 
4k for them by name at your bank. e. 


: 7 


bs “4 : 
i 7 = - 
~ rT sag" 


" al . +3 fi 


‘SS Piss ay 
ee 


fest Na,2— Aeonegh Mercian lialy 

Peonuavivaninnkt Mer. & Aire, Bena F. Sawin 
ind Mir. & Mr. Waller Bell goopped at the Villa 
Whale of Lake: Lome frearnal Fira’ Nateonsal 
i iy | Payee rae ew 7 ihe CEPR PE RET Wh iy hat [7 ry, 





BANCO! SALVADORENO | > 


4 


4 


| 





Test No. 1—Refundobility—in Cambridge, Mass. Test No, S—Availability—in San Salvador 


Dortdan P. Potey of New York bummed 5200 worth of Fir Satiotial Lil Rance Salvadareno citer hi Re LJorieih Cisse 
fratelers Checks to a crisp. ble then called Western Uneam Opera 2 lana (right) peeets Mr. & Mire, Mauri Caste 
Tine Wy it birch ately direc real ui) 2 nearby rich oi the Hoary hat Ameer Aragon peli try First Pe corsa | 4 ie Priel 
Company. Result? He revered a fall eeford rel on (he-spen fhocks here, Busy to buy at banks everywhere 


First National (ily Travelers Checks are Detter Than Money, wherever you fo: L 


inl MTL Traveled E deve aoe fF ,. oP rfl oF het kt iP einer feito heey of ibhrivy i digi edad 


Get persone’ oS santa. Give 
personalized [= by’? 





Please personalize 
A doten Titl@mts 
($14.85 perdozen 
including leatherixe 
aift box) with these names. 





NAME 


MOVIE-LIGHT 


YOUR CUE FOR EASY INDOOR MOVIES 
WITH THE MEW SUPER & MOVIE CAMERAS 


Pa 


i 
1 
4 
—— 


i 
Compact, lightweight, 25-hour lamp. fiives a Send everything to ] 
brilliant 650) watts conpared with 375 gen annie i 
frally dvallaten of the s0nhe proce, Maintains l pre ee — 
b coostaol. light output aver itp entice [ite, 1 | 
wii! mot darken aa it apes. Wh Bounce light 
feaiure. high-heat plastic body and high purity | I 
atimanhiion ftallesior Ural wen! fiacelor, LA i j 
goprodd, Completa with 10 f2ivolt AC 

L , ‘¢14 8h das 
cord. Fits all the Super a's $15.95 i Pancake o ($14.85 doz, ) i 

a | 


ADDRESS 


TT STATE LiF 


Other Soper 4 models $9.55 ated 3495 Please credit salé to my pall pr 
At your dealer or write for Catalog G 
SMITH-VICTOR CORP. 
Vy, Griffith, Indlarta 463749 a 
Op . ok 


wy 
“IY PHoTogRappit: PRO" 


Clu 


ee nics 


feegt; Piri 


aI anna as ae i 


THE FUN WAY TO TRAVEL 


In the dark 
when it comes 
to projection 
screens? 


a 





Want to explore ecciting fortign towns and 
iheges? Or maybe you'd prefer the fun and 

adventure of a YWally G@yom Caravan to Europe | 
rf Mente! Of perhaps yu Brow © reed sere 

saa you'd like to follow to the end. [t's all 





the samme Wilh on Aletha Land Yaechi geod 
beds, bathroam, aot and cold water, eefrigers- Then it's time you owned the best...a 
tron, heat and light indepandent of dgutside Da-Lihe | Optic al quality’ glass beaded, 


tpurces whernver you go. Road voyaging with 
an Arelieam Means Peal travel Indapendance— 
mo fire fa htirs tickets caching is the. eee 


or patented silver lenticular suftaces 
from 34.50 to S850. 
ing, betier way fo travel anywhere in the eorid FREE color brochure, Write: Dept. nG-1! 
write for free booklet “World At Your Doorstep” 

frapiate Feraeriy oe 


tite rl "*#; Pa : Ea — 
¥ of em 
to CHLICH BTHREET, J+ CHEN CENTER. CHT JT 3« LI i , FPOyECHON SCreens 


Srace [oth 
100d. £; FiRTSTOME. RAMTA FEC SPRinoS fd, CALIF 





DA-LITE SCREEN CO.. INC., WARSAW, INDIANA 


crear sriran | 





WEL Thy rate 
rseas j om 
Andon | lef 
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AE CeaARCLER 
STOGAGE GACa 


General Electne has the cordless automatic slicing knife...the one 
you can use anywhere, indoors or out. It’s rechargeable...light...easy 
to hold. And the hollow ground, perfectly matched stainless steel 
blades slice everything evenly, quickly— expertly. All you do is a oes it! 


Loner bei Cini at | spree Coeesimen, Ge igen “eine, (eS 





GENERAL ELECTRIC CORDLESS WHAT A CLEANER? The Gonoral FOR COFFEE LOVERS...‘Sonoral 
TOOTHBRUSH, Regiiar use cangive 9 Electric Portable Cleaner in feaod El#elne has the collesmaker you 


cleaner teeth, more. healthful. qum than t2in, long, Yel powerulenouoh can immense completely forthorough 
care than ordinary hand brushing to clean evonwhee—homa, work clagning. PFaes-A-Brew” counts the 
Recharges in ils shorage rack, shop, car. All atlwechreants. Cups. Handy brew sebector, too 

= iy ee - 


GENERAL QB ELECTRIC 


siti. hi ‘ike 
| 





Introducing the tuned car. 1966 Buick. 


PVE ia aie, bei in Af Ale Fiat rales er ng.f hal iy her th YP OOF Pee 
fale this (Ot Bi Pee 
j j nih’ i jeri of een bet ti 
; Pay Hpi | iii el Th te ii | Lk 
ri feet oo | them Ene md wre oom te phea it me pi 
Ler ih, Aol thines fifenmad. ie. ¥ lan 1 iouidt ri j 
ervthine  blernts et the deelime that the rear dec] Lodrive can 
SiriniZe, foe ' ielone ii itt ley i ii 
Heasdliveg. Ab tliad the interior do lt reall li cad 
hi bier eee quite fit in. That's tuned stiviing. il [hi 
i A Whata listen can tell you.  poeture ve pe 
Phi ick th rk = Ligdely MmuiFfl 7s Liiwiics ili a 
rewiiy aia Nore (a a matter al msulnlion, What do 
i OFreinder Car I i tel. we bit li LeLpT Ar= o= 11 in- ViblLi wl hiv ri 
tiation newer @&xeehed We winniw Among 
| AT iad LF | ay i i hii bedaire gl atiert [ha eT 
What vou con learn from a And when we have Tl ir 2 lurbine a 
' tyool @ bd igack Jileat as We cin moke it. we appl inal wertoull: 
eau Eeeswcerpch davevac® mremdatinn, | the right amine iin oat tn 
free Lip il rote ihhat ww hers hi reat red Peed 
1 trtinen chat an in ) wh min fo aTiving. Lirivit 
leck= didn't enue creel i Cheat lent aol Vitthe ft ieLi he 
! irnnia ena : Thu int: = It it wou cn te | Trial F ant 
fo bod. Carpeting. You  ¥V ink fad teed be Leia, on why Bigiecl 
tention to detoil wher titted (dur enenees Atl. er Tu. 
The reaaon we re apeniad viet alecuiiie a) Bho ue en 
| ko oer iher he road, testing and checking amd have a huick? 


Wouldn't you ceolly rather 


